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'Plan now for real Shore Protection 


THE tremendous damage that 
recent storms have brought to thousands 
of communities has emphasized once 
more the importance of shore-protection 
structures that really do their job. 


The way to keep property secure against 
wave attack is to safeguard it with 
staunch, dependable structures of Beth- 
lehem (Lackawanna) Piling. 


This piling has strong, sand-tight, inter- 
locking joints which hold together 
positively the individual pieces of the 
wall, even under the continual pounding 
of heavy waves. Ie is economical to 
install, because it is readily driven or 


jetted to depths that insure sufficient 
penetration. It is the strongest material 
available for shore protection. 


In rebuilding damaged shore defenses, 
in planning new ones, look into the 
advantages of Bethlehem (Lackawanna) 
Steel Sheet Piling. A booklet covering 
this subject, and showing a number of 
installations, has just been printed. 
We'd like to send you a copy. Please 
use the coupon. 


KALMAN STEEL CORPORATION, 
Subsidiary of Bethlehem Steel Corporation 
General Offices: Bethlehem, Pa. 


Bethlehem.Lackawanna- 


Steel Sheet Piling 


Shore Protection 
woth 


Bethichem 


‘ Lackawanas 


‘Steed Sheet Piling 
Van? 


Kalman Stee! Corporation, Bethlehem, Pa 


Send me your bookler, “Shore Protection 
with Bethlehem (Lackawanna) Steel Sheet Piling 
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Among Our Writers 
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= e in the employ of the Pennsylvania Rail- 
toad. working up till he had charge of construc- 
ion aod design of masonry structures. Next AMERICAN Society oF Crivit ENGINEERS 3 
be .me, successively, assistant engineer of the 7 


Philadelphia Water Department and assistant 
engineer for the Philadelphia and Reading 
Terminal Railroad. In 1590 he returned to 
the Peansylvania Railroad, and became chief 
engineer in 1898. After about 15 years of ex- 
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GOOD ROADS 
at LOW COST 


Constructing Glenside Avenue, Watchung Reservation, near Summit, New 
Jersey. Tarvia-lithic. 


LENSIDE AVENUE, near Summit, New Jersey, is typical 

of what can be done with Tarvia or Tarvia-lithie and 
Barrett service—even under adverse conditions. . 

The completed read—casy-viding, shid-eafe, oll- Tarvia-lithie construction was begun in December, 1932. 

weather. and carried on through the winter. Inexperienced labor wa- 

Both photographs were taken in December, 1932. used, drawn from the ranks of the unemployed, and the 

result was a completely satisfactory, easy-riding, skid-safe. 


Ancient [al Moat 


of 


all-weather pavement. 

The Gail Company If you have urgent construction, maintenance or repair § 
New York Cheese Philadelphie work to do, it may not be necessary to wait until spring, eve" 
Se. Leute Basten though the road season is “officially closed.” Tarvia and 
Detroit Cleveland Hartford 
Buffalo Columbus Milwaukee Tarvia-lithie can be successfully applied in almost any weather 
Providence Syracuse Birmingham 
Lebanon Toledo Cincinnati except actual snow or rain. 

ee Pusthend Bie. Talk it over with the Tarvia field man. He will tell you ho 


e. 
TUR BARRETT COMPARY, Lea. Barrett’s speedy and dependable service can help you. "Pho 
Montreal Toronto Winnipeg Vancouver wire or write our nearest office. 
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Vehicular Ramps in the Chateau d’Amboise g | 


Towers Added to a Famous French Castle in the Fifteenth oe 
Century Enclose Helicoidal Roadways Re 


By the late WavteR ATLEE Ey 


Battimore, Mp. 


AVING chosen the Chateau d’ Am- 

boise, on the Loire, as his royal 
residence, Charles VIII of France under- 
took an extensive program for the en- 
largement and embellishment of the 
castle. As a part of this program two 
great towers were built surrounding in- 
clined roadways so that men on horse- 
back and noble personages tn their car- 
riages could ride from the road at the 
base of the promontory to the very doors 
of their apartments in the chateau above. 
With their easy incline, their arched and 


groined spiral ceilings, and their many 
windows, these towers are unique. View OF THE CHATEAU D'AMBOISE FROM THE Lorre RIVER 


along the south bank of the Loire, at the entrance wide and deep moat which extends from one valley to 

of its tributary, the Amasse, there arises from the the other. Later the site fell into the hands of the ae 

water's edge a precipitous rocky promontory separating Romans, who were too expert in the strategy of war to xe 

the two rivers. overlook the importance of the position. It is with ive 

From the presence of set stones—dolmens and crom- increasing astonishment that one traverses this old 

lechs—and other unmistakable archeological indica- Gaulish terrain and studies it, noting the infallible coup 

tions, it is deduced that this promontory was an early d’oet/ with which the Romans selected the sites for their 
Druid center or circle, established by the Gauls. To _ strong military positions. 

Strategically, Amboise has a re- 

Rive, markable location. It cuts in two and 

dominates the important valley of the 

Loire, which lays open the center of 

France and is at the same time the 

< gate to Paris. It is about equidistant 

NS from Blois and Tours, the one to the gates 

LT east and the other to the west. 

aj T = In 376 A. D., we hear of the first 

boos Count d’Amboise, sent by the Emperor 

Gratian to rule Lourraine. In 504 

A.D., the famous Alaric and Clovis 

appeared. Inthe reign of the Charles 


| ne miles east of the city of Tours in France, render the approach less accessible, they excavated a 


t 4 Moat 
— 


Ancien 


Location 


YY ig 
the Bald, in the ninth century, the 
y place was laid waste, and the citadel ig 
and church were burned. It was re- 
In the early fifteenth century it be- 
North Tower—. 7 ' came one of the royal residences of 
the kings of France. 
Valley of the Loire River The chateau is now chiefly celebrated 
Fic. 1. Grounp PLAN or THE CHATEAU D’AMBOISE for two enormous round towers of 
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served, will alone be given in detajj 
This tower, of massive masonry, js 
cylindrical in its exterior form and has 
an outside diameter of 70 ft. The ex. 
terior or enveloping wall is 9 ft in thick. 
ness. The interior surface of the wal! jg 
octagonal and is pierced by a Gothic 
window on each alternate side. 

In the center is a smaller tower, 
formed by an open circular space 19 ft 
in diameter inclosed with a wall 5'/, f 
in thickness. The interior face of this 
wall is cylindrical and the exterior js 
octagonal. The sides of the latter op- 
pose or face the octagonal sides of the 
outer or enveloping wall. 

On top, the wall of the interior tower 
terminates in an eight-sided stone cupola, 
arched and groined. The ribs of the 
arches spring from embellished corbels 
or medallions formed in the intersecting 
angles of the octagonal sides of the interior 


or smaller enclosed tower and converge 


Tne CHAPEL or Saint Hupert, Cuatreau pv’Amporse (1483-1498) diameter extending upward 3 ft to a 
Leonardo da Vinci, According to Some Accounts, Is Buried Here. South Tower skylight in the roof 

Appears in Left View. Relative Location of Structures Is Shown in Fig. 1 There is an open space 12 ft in width 


between the opposing octagonal faces of 
cyclopean masonry of unique construction, at least in the interior tower and the sides of the exterior or envel- 
France. They date from the reign of Charles VIII oping tower, which extends vertically between the base 
(1483-1498). These towers attained great renown not and the summit of the structure. 
for their unusual dimensions alone, but for their ramps This space encloses the celebrated so-called stepless 
on easy helicoidal planes, 
furnishing protected passages 
inside the walls for engines 


of war, men, horses, and 
vehicles between the entrances 
at the bases of the towers and i tars gy! 
the summit of the promontory. 


In the general viewis shown’ §& 7 
the striking aspect of the 
Chateau d’ Amboise from the 
north with its great north 
tower facing the valley of the 
Loire. This illustration, like 
the others not otherwise 
identified, and other data are 
taken from Les Chateaux His- 
loriques de la France, by Gus- 
tave Eyriés. The ground plan 
(Fig. 1) gives the layout of the 
fortifications and the relative 


—* 


3 
ree 


position of the two remarka- ‘see 
ble towers and other struc- if 
tures. There is also a tunnel is 

of large cross section, some 'S, 

350 ft in length, pierced by att 
order of King Louis Philippe, ies 
connecting the entrances to Se: 


the two towers, to facilitate 
intercourse between the in- 
habitants of the valleys of 
the Loire and the Amasse, and 
those living in the fortifica- 


tion. | 
As the towers are of similar a 

construction, a description of photograph from Chateaux de France (Vol. 9) by 

one will suffice. That known Hector Saint-Sauveur 0 10 20 300 Cl 4 

as the south tower being Sectional Elevation from the Archives, Commission a 

slightly larger, the more re- des Monuments Historiques, Vol. 3 


nowned, and the better pre- Tue NortH Tower AND THE BATTLEMENTS, FROM THE East 
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a ramp most ingeniously constructed as a helix, 
of c\ lopean masonry of easy incline [about 16 per cent], 
which furnishes a facile means of ascent and descent 
between the main entrance to the tower on the level of 
the valley and the stone platform of the promontory 
about SO ft above, on the level of the terrace. 

[his ramp makes four complete helicoidal turns in its 
full development and generates more than 600 lin ft of 
passageway along its greater circumference, between the 
entrance and the exit. The interior views clearly show 
the mode of construction and embellishments, and the 
eroined arch ceiling some 20 ft above the inclined stone 
foor slabs. Also, the incline itself is clearly indicated 
by the stone string piece, which is shown cutting across 
the level or horizontal courses of masonry of the side 
walls in the view of the interior of the north tower. The 
floor slabs show the converging radial lines on which the 
sides of the stones are necessarily cut. Their smaller or 
narrower ends are supported by the octagonal sides of the 
smaller or interior tower and the proportionally wider 
ends are upheld by the octagonal faces of the envelop- 
ing tower. 


stall 


ARCHED CEILING OF HELICOIDAL FORM 


In the stone-groined arch ceiling, the springing of the 
arches is supported by embellished stone corbels, one in 
each angle of the intersections of the faces of the opposing 
octagonal walls. The complete ramp is therefore a 
stone helicoidal gallery or corridor, with an elaborate 
ceiling some 20 ft above the floor terminating in the key- 
stone or crown of the arch, and supporting the floor of 
the incline immediately above. 

On completion of its first ascending turn, the ramp is 


INTERIOR OF THE SOUTH TOWER 
Ramp Rises to the Right 
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directly over the main entrance at the base of the tower; 
on completion of the second, it is directly over the first; 
and so on until, at the completion of its fourth and last 
turn, it reaches the level of the chateau above. 

By day the ramp is completely illuminated by windows 
pierced through the outside wall in each alternate oc- 
tagonal face, and also indirectly, through windows in 


INTERIOR OF THE NORTH TOWER 
Construction Features Clearly Shown; Ramp Rises to Left 


every other face of the octagonal sides of the inside wall. 
These windows open on the shaft within the little central 
tower, which is capped by a cupola and skylight. The 
windows occur in alternate faces of the wall, so that the 
light from each is reflected by an unbroken surface op- 
posite: thus no part of the passageway is in shadow at 
any time during the day, as shown in the various illus- 
trations. The sectional view of the north tower shows 
many features of the design and construction of this 
unique architectural and engineering achievement. 


HISTORY CONNECTS LEONARDO DA VINCI WITH 
AMBOISE 


Amboise has still other fascinations for the engineer. 
According to tradition it is the last resting place of 
one of the most famous artists and engineers of history, 
Leonardo da Vinci. It is known that he spent his last 
days in France—near this chateau—under the patron- 
age of Francis I. He died in 1519. His body is 
believed by some to be buried at the chateau within 
the late-Gothic Chapel of St. Hubert. This beautiful 
but tiny structure seems all the more delicate because 
of its inclusion in a castle of such massive proportions. 


Vor. 3, Nom 
detail, 
Ory, is 
na has 
‘he ex. 
| thick 
wall is 
Cx Ithic 
tower, | 


Design of Cylindrical Concrete Tanks 


Slide-Rule Formulas for Accurate Stress Analysis of Tanks 
with Fixed Bases 


By Laverne LEEPER 


Desicner in Orrice or OLIVER 


G. Bowen, Consuttinc ENGINEER 


Los ANGeLEs, CAtir. 


LTHOUGH the rigorous mathematical solution 
for the design of a cylindrical reinforced-con- 
crete tank is complicated, approximations can be 
made that will simplify the formulas and enable the 
use of the slide rule to obtain a reasonable degree 
of accuracy. In this article Mr. Leeper gives the 


ANKS circular in plan are theoretically the 

most economical that can be designed, since their 

cross-sectional area is greater than that of any 
other geometric shape having the same perimeter. Such 
tanks, however, must withstand circumferential stress, 
while those having wall segments straight in plan, such 
as rectangular tanks, are designed to resist internal or ex- 
ternal pressures by the resistance to bending of their 
component parts. If the wall of a circular tank is rigidly 
fixed at the base, the restraint will cause a cantilever 
action, which will exist in addition to the regular circum- 
ferential or ‘“‘ring’’ action. It is this cantilever effect 
which complicates the design of cylindrical concrete 
tanks with a fixed base. 

Several methods of design have been developed which 
take into consideration both the cantilever and ring ef- 
fects. Most of them make use of tables, curves, or equa- 
tions that call for considerable labor in their application. 
Others have been derived by approximate analyses in an 
attempt to produce easily used results. Some designers 
have rejected all such theoretical data and make use of 
various rules of thumb. In this article an attempt has 
been made to keep the analysis rigorous, and yet to pro- 
duce results that can be very easily and quickly used in 
design. The analysis is complicated in its mathematics, 
but the proper approximations in the final steps give 
the desired simplification without material loss of pre- 
cision. 

A tank of the type considered in this analysis is 
sketched in Fig. 1. It is assumed that the floor and 
side wall are cast integrally and that the tank wall 
behaves as a homogeneous elastic cylinder fixed at the 
base. The symbols for the three constants of any tank 
are as follows: 


d = height of tank, assumed to be also the total depth 
of water 

R = radius of tank to center line of wall when tank is 
empty 


thickness of tank wall, an assumed constant 


The other symbols used in this analysis are: 


vertical distance from the origin to any point, 
when the origin is taken at the base of the tank 
wall 

total change in length of radius at height x 


il 


weight of 1 cu ft of water 


w 


intensity of water pressure at height x, equal to 
w(d — x) 


derivation of the stress formulas based on exact 
theory and then introduces modifications to simplify 
these formulas and make them more usable. En- 
gineers who have tank stresses to calculate wall Jind 
much of interest and profit in Mr. Leeper’s solu- 
tion and the specific examples he includes. 


= part of p that is resisted by cantilever action 
part of p that is resisted by ring action 


internal moment on a horizontal wall section 
having a width of unity, considered at a height 
x, and taken about the center line of the wall 


moment of inertia of a horizontal wall section 
having a width of unity, considered at a height 


x, and taken about the center line of the wall, 
3 


I being taken as 5 


modulus of elasticity for concrete, assumed to be 
the same in the horizontal and vertical direc- 
tions 


a constant, equal to EJ 


Et 
= a constant, equal to =; GR 


RIGOROUS SOLUTION IS COMPLICATED 


The tank wall may be considered to consist of a series 
of circumferential rings restrained by vertical cantilevers. 
The total water load carried by the wall is represented by 
the triangle OPQ in Fig. 1. Under this loading the wall 
will assume some such elastic curve as OT. The inten- 
sity of the horizontal load at any height, x, necessary to 
produce this curvature in the cantilevers may be called 


f;. From the theory of the elastic curve it can be shown 
that 
= EI — 
p= (1 


The intensity of horizontal load necessary to produce 
the accompanying change in the length of the circum- 


ferential rings at the height x may be called f». The 
theory of thin-walled cylinders shows that 
_ tEy (2 


R?° 


It is assumed in this analysis that the entire water 
load is carried by the two effects which have been out: 
lined, cantilever and ring action. Therefore, at the 
height x the sum of p,; and p. must equal , the intensity 
of the total water load at that height. Using the e- 
pressions previously given for p; and ps, it is seen that 

d‘y , tEy 
p = El 
598 
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Substituting the constants C, and yw‘, which have been 
gefincd, the differential equation becomes as follows: 


qt + G 
This same equation has been derived in detail by B. A. 
Smith, M. Am. Soc. C.E., in Vol. 83 (1919-1920) of 
TRANSACTIONS, page 2027 et seq. As given by Mr. 
Smith, the general solution of the differential equation is: 

- A cos 5 + Bsin 75 


—px 


+e? (c cos 45 + D sin . . [5] 


[he arbitrary constants are determined by the end condi- 
tions at base and crest. For a tank with base encastré 
the constants are: 


_ wR?(V2 _ 


Equation 5, in the form, y = f(x), is the equation of 
the elastic curve. By successive differentiation, it is 
possible to secure expressions for many other relation- 
ships. Since A and B are both equal to zero the vari- 
ous derivatives are: 


dy 
slope e 


*— D Cc D) si 
x1 (C ) cos + ) sin 7 |: all 


EI i = bending moment 
ax* 
Me 
— pr (D cos — C sin | 
= 
= she = ve 
El shear + 


x + D) cos — (C — D) sin 


Va + Dsin ¥,). .[10) 


lhe curve for Equation 10 can be plotted by assuming 
various values of x and solving for the corresponding 
values of ~. The horizontal 
distance from the curve to the 
vertical axis at any height, x, 
gives the intensity of the load p, 
at that height. This load, p,, is 
that part of the total load which 

resisted by cantilever action. 
it has been assumed that the re- 
maining part of the total load is 
carned by ring action. There- 
be at any height, x, is the LOADING 


iS 
It 


algebraic difference between Fic. 1. Loap D1acraM AND Deriection Curve 
wa Pls and is indicated by the por rue Watt or A Cytinprica, Concrete TANK 
WITH A Frxep Base 


tor zontal distance at that height 


between the plotted curve and the straight line renre- 
senting the variation of the total water load. 

A typical curve obtained by plotting the equation for 
pf: is shown in Fig. 2. It crosses the vertical axis at 
some height, a, and comes back to it at some point above. 
If the tank is very deep, the curve may cross and re- 
cross the axis several times in an oscillatory manner. 
The frequency of the oscillations is constant, but their 
amplitude decreases rapidly as the value of x increases. 

To design the tank wall for ring action, the oscillations 
above the height a may be neglected. The curve from 
the place where p equals wd at the base, up to the point 
where it crosses the axis at height a may be assumed to 
be a straight line, as shown by the dotted line, QS, in 
Fig. 2. Then the load that must be carried by ring ac- 
tion is represented in Fig. 2 by the triangle POS. Atany 


height, x, the value of pf» is equal to the horizontal dimen-- 


sion of the triangle. When f is known, the unit circum- 
ferential stress at that height can be found from the ex- 


R ‘ 
pression, a and the necessary amount of steel can be 


easily determined. An expression for the critical height, 
a, is next developed. 

Equations 8 and 9 may be plotted in the same manner 
as Equation 10. Diagrams are obtained, respectively, 
for the bending moment and shear due to p;. Typical 
curves for all three equations are shown in Fig. 3. The 
shear curve crosses the vertical axis at some height, }, 
which is below a. Ata the shear curve reaches a maxi- 
mum. The bending-moment curve crosses the axis at 
some height, c, which in turn is below b. At 5 the bend- 
ing-moment curve reaches a maximum. From an in. 
spection of the diagrams in Fig. 3 and Equations 7 to 10, 
inclusive, it is apparent that 


a when = 


dx* 
a*y 

x = b when EI ~, = 0 
d*y 

x = c when = 0 


+ M is maximum when x = 0 in Equation § 


— M is maximum when x = 6 in Equation 8 


Shear is maximum when x 
= 0 in Equation 9 


As has already been noted, it 

is necessary to know the value of 

a to design the steel for ring ten- 

sion. The value of ¢c and the 

magnitude of + and — WM are 

needed in the design for canti- 

lever action. The maximum 

t- shear is required to calculate di- 

agonal tension, which may de 

termine the thickness of the tank 
wall. 


d‘y 
dx* 
to zero, and expressing all con- 
stants in terms of the three tank 


| 

| 

| 

| 

ey | constants, it is found that 
T 


VERTICAL SECTION 


Assuming that EJ is equal 


— —---- 


x =a = 0.76 VIR 


( d ) 
~ \d — 0.76 VIR/ 
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The last term in the denominator of the arc tangent is 
small and may be neglected without serious error. The 
angle then becomes 135 deg and a equals 1.79VtR. Ac- 
tually, the angle will always be slightly less than 135 
‘deg, so that a closer approximation is 


a= 175ViR..... .[12] 
Assuming that EJ 72 8 equal to zero and expressing 
dx 


all the constants in terms of the three tank constants, it 
is found that 


— 0.76 ViR 
), [13] 


Since the last term in the numerator of the arc tan- 
gent is small, it also may be neglected without serious 
error. The angle 
Ls then becomes 45 
deg and ¢ equals 
0.6 ViR. Actu- 
ally, the angle 
will always be 
slightly less than 
45 deg; therefore 
a closer approxi- 
z) mation is 


c = 0.56 VIR. . 


At the base, where 
x is equal to zero, 
the positive bend- 
ing moment is 
greatest. By ex- 
pressing all the 
constantsin Equa- 
tion 8 in terms of 
L od | the three tank 

constants and tak- 
ing x equal to zero, the expression can be reduced to the 
following simple form: 


M = +18 Rt (d — 0.76 ViR). . .[15] 


When x equals 5, the negative bending moment is at a 
maximum. The value of 4 is small for tanks with small 
values of R and ¢, and large for those with large values 


of R and ¢. 


x =c= 0.76 VIR 


Fic. 2. DISTRIBUTION OF 
LOADS, fi AND ps, ON A 
CrrcuLaR TANK WALL 


Therefore the factor or 

V2 0.76 ViR 
which appears in Equation 8, is a ratio essentially con- 
stant for all tanks when x is equal to 6. This factor 
b was evaluated for several different tanks by considering 
Equation 9 equal to zero and solving for 6 for each set 


, was found 
0.76 ViR 

to be almost exactly 1.5 for each tank. The angle of 
1.5 radians is 83.5 deg but if it is taken as 90 deg, Equa- 
tion 8 becomes 


of tank constants. The ratio, 


M = —4 Rid. 


Horizontal shear, V, is greatest at the base when x 
is equal to zero. If all the constants of Equation 9 are 
expressed in terms of the three tank constants and x is 
taken equal to zero, it is found that the expression re- 
duces to the following simple form: 


V = —25 VRt (0.76 VRt — 2d). .[17] 


Vout. 3, No. 1 


Equations 12, 14, 15, 16, and 17 give the factors 
necessary in design. It should be noted that when ». ; 
and d are expressed in feet, these equations give a and ; 
in feet, +M and —M in foot-pounds per foot of wall, 
and V in pounds per foot of wall. To illustrate the use 
of the equations, numerical examples have been pre- 
pared for three different tanks. For convenience, the 
results are arranged in tabular form (Table I). To show 
the accuracy of Equations 12, 14, and 16, which involve 
approximations, the exact solutions for a, c, and — 
have been found by Equations 11, 13, and 8, respectively. 
The error involved, in percentage, is given in Table |. 

For the tanks. used in the numerical examples, the 
constants are as follows: 


Tanx iI TanE 2 Tank 3 
R = 5ft R = ft R = 15ft 
t = 0.75 ft t = 0.75 ft t =1ft 
d = 10 ft d = 20ft d = 30ft 


As given in Table I, the data derived from Equations 
12, 14, 15, 16, and 17 are sufficient to design the circum. 
ferential and cantilever steel and to investigate the wal] 
for diagonal tension. Although Equations 12, 14, and 
16 involve approximations, the table shows that they are 
sufficiently accurate for most uses. It also shows that 


TaBLe I. COMPARISON OF EXACT AND APPROXIMATE SOLUTIONS 
or STRESSES FOR DESIGNING CANTILEVER AND CIRCUMFERENTIAL 
SHEAR STEEL 


TANK VALUE 
Num- VALUE OF a VaLusp orc VALUE or — M VaLus 


From Er- From Er- From From Er- From 

Ex- Eq. ror Ex- Eq. ror Eq. Ex- Eq. ror Eq. 

act 12 act 4 15 16 17 
1 3.363.390.9 1.04 1.09 4.8 575 140 7.1 900 
2 4.564.550.2 1.45 1.460.7 2,190 516 5404.7 2.470 
3 6.77 6.78 0.15 2.15 2.17 0.9 .,290 1,720 1,800 4.7 5,520 


they are more accurate for large than for small tanks. 
For —M, in the value of which there was the greatest 
percentage of error, the approximation is on the safe 
side. The assumptions made in the last part of the 
analysis are to render the expressions as simple as pos- 
sible. All terms involving arc tangents and e to various 
powers have been eliminated to obviate the use of tables. 
A slide rule is all that is required. If a higher degree of 
accuracy is desired, the more rigorous expressions—Equa- 
tions 11, 13, and 8—can be used. They not only require 
the use of tables but also take considerably more time 
than the simple expressions derived from them. 


LOADING SHEAR BENDING MOMENT 
Fic. 3. Dracram or Loaps, SHEAR, AND BENDING MOMENT FOR 
THE WALL OF A CYLINDRICAL TANK 
Expressed by Equations 10, 9, and 8, Respectively 


Throughout the analysis it has been assumed that 
the thickness of the tank wall is uniform from top to 
bottom. Actually the wall may be reduced in thickness 
above the height a without materially affecting the ac 
curacy of the results. 
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Low-Cost Highway Bridges 


Use of Continuous Beams, Rigid Frames, Open End Bents, and Combinations 
of Wood, Steel, and Concrete Prove Economical 


By Searcy B. Siack 


Memser American Society or Crvit ENGINEERS 
Former Brince Encrineer, State Highway Boarp or Georoia, ATLANTA 


A 
materials are given by the author of this article. He 
advocates selecting the proper type of bridge to fit the 
vite, but because of possible changes in highway loca- 
tion or in loads and density of traffic to be carried, he 
questions the useful life of many so-called permaneni 
structures. As trestle-type bridges are adequate for 
most highway crossings, he recommends for considera- 
tion a type of construction consisting of creosoted 
wooden pile bents, steel joists, and concrete floor. A 


] ANY cogent arguments in favor of building high- 


URING these times of economic stress the ques- 
D tion of cost im every field is being very care- 

fully considered. In highway and bridge work 
high standards of construction and traffic service have 
been set, and the public has been taught to expect 
this service. To lower these standards or reduce the 
service would be a step backward. Therefore the 
problem at this time is to maintain the present stand- 
ards of construction and service in spite of reduced 
revenue. 

Discussion of possible methods of reducing the cost of 
bridges is peculiarly timely just now. The following 
methods suggest themselves: (1) reduction in length of 
structure or foundation cost; (2) reduction in width of 
roadway or design load; and (3) simplification of design 
and economy in the selection and use of materials. 

The folly of building bridges with poor foundations, 
or bridges that are inadequate to pass the reasonably 
expected stream flow, was long ago demonstrated, so the 
first suggestion may be eliminated without 
serious consideration. 

Stream-line car bodies and the increas- 
ing power of motors indicate that the 
trend in traffic development is toward 
higher speeds and heavier loads. To re- 
luce the width of roadway or the design 
loading would be directly to oppose these 
developments. Narrow roadways for high- 
speed traffic are dangerous, and light 
bridges are a handicap to the develop- 
ment of any highway. The second sug- 
gestion therefore sacrifices safety and ser- 


way bridges of simplified design and economical 


service life of from 30 to 35 years for this type intro- 
duces but a slight burden for renewal charges. The 
saving in cost of open-type end bents as compared with 
solid masonry abutments is pointed out. Where con- 
ditions justify, advantage should be taken of the 
economy inherent in continuous-beam, rigid-frame, 
and cantilever types of construction. Mr. Slack's 
recommendations are based on his experience on state 
highway bridge work in Georgia, and this article has 
been prepared from a paper read before the Highway 
Conference at the University of Michigan. 


involve high maintenance cost. This article deals pri- 
marily with short-span or multiple-span bridges of the 
trestle type, since most bridges belong in this class 

For the public the most economical bridge is that on 
which the total cost is the least when first cost, main- 
tenance, renewal, insurance, cost to traffic, and all other 
charges incidental to the structure are considered. In 
his book, Economics of Highway Bridge Types, C. B. 
McCullough, M. Am. Soc. C.E., has developed a formula 
which states that the total annual cost is equal to the 
first cost, times the rate of interest on the investment, 
plus the average annual maintenance cost, plus the re- 
newal charge, plus the insurance charge, plus the operat- 
ing cost. He reduces this cost by a factor, p, which he 
defines as the per cent of the first cost that is a gain to the 
community or state in the development of scenic re- 
sources, in advertising the community or state, in the 
enhancement of abutting property values, or in similar 
ways. This reduction is such an intangible factor that it 


CoMBINATION H1GHWAY BRIDGE IN GEORGIA 


i uusly limits the future usefulness of the Treated Timber Bents for Approaches; Concrete Piers for River Span; Steel 
highway. Joists for Floor System; Concrete for Deck and Guard Rails; and Open End 


Simplification of design and the economic 
use of materials seem then to present the 
only possibilities in the development of low-cost bridges. 
Since the term, low-cost bridge, is strictly relative, 
any discussion of this subject involves the comparison 
of several designs. From such a comparison a decision 
must be reached as to which design is best suited for the 
location in question. First cost and maintenance are 
factors that must be considered. Generally the same 
engineering staff is in charge of both construction and 
maintenance, and is reluctant to recommend any type 
 -onstruction—however low the first cost—that will 


Bents for Abutments with Riprapped Approach Fills 


is difficult indeed to evaluate. However, it must be 
considered in order to justify, from an economic stand- 
point, the construction of certain types of bridges in cer- 
tain locations. It is a factor that involves fitting the 
bridge to the location. 

It is obvious that the same economic measures cannot 
be considered in designing a bridge for beautiful natural 
surroundings or for a park, as in designing it for a 
long swampy stream crossing where the substructure 
will rarely ever be seen. An unsightly structure in 
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beautiful natural surroundings is an anomaly, and sooner 
or later there will be a public demand for its replacement 
even though it may still be serviceable This is the 
factor that rightly should be included in evaluating a 
structure. 

The first cost and rate of interest to be charged on the 


GeoroiA Highway BRIDGE IN A NATURAL PARK NEAR 
A SMALL TowN 
Here Appearance Is a Governing Factor in Design 


investment can be closely estimated. The maintenance 
costs, renewal charges, and insurance charge are items 
that vary widely with the different types of construction, 
and each of them will be considered separately for the 
different types of materials. 


OPERATING COSTS AND RENEWAL CHARGES 

The operating cost, or the cost to traffic of driving over 
a structure, will be about the same on any well-con- 
structed, properly surfaced bridge. The difference in 
the cost of operating a vehicle on a bituminous mat or 
asphalt placed on a creosoted timber floor as compared 
with the cost of operating the same vehicle on a concrete 
slab is very slight. On the other hand, there would be 
an appreciable difference in the vehicle operating cost on 
a rough timber floor as compared with that on a concrete 
slab. The available data for operating costs are very 
meager, but in comparing well-maintained, properly 
surfaced bridges, this item may be neglected without 
appreciable error. The term, low-cost bridges, does not 
include the bridge with a rough timber floor. The 
maintenance cost for this type of construction is so high 
and the service so unsatisfactory that it cannot properly 
be termed a low-cost bridge, even though the first cost 
may be low. 

The amount of the annual renewal charge necessary 
to replace a structure at the end of its service life de- 
pends, of course, upon the estimate of the service life. 
More emphasis is generally placed on renewal charges 
than this item justifies. Experience indicates that all 
well-constructed bridges of steel, concrete, or creosoted 
timber may be expected to last more than 35 years. 
Renewal charges on any structure with a service life of 
that length become a small factor. Too great emphasis 
is placed on so-called permanent structures. 

Many futile efforts have been made to secure perma- 
nence. Buildings are relatively one of man’s most per- 
manent achievements, yet no progressive community has 
any of the so-called permanent structures of a few dec- 
ades ago. Many of our well-constructed bridges that are 
approximately only a decade old show marked evidence 
of deterioration, and frequently such structures have 
been abandoned because they were inadequate for in- 
creased traffic. 

Obsolescence may be expected to eliminate many of 
the bridges that are being built at the present time long 
before these structures have reached the end of their eco- 
nomic service life. With the tremendous development of 
modern highway traffic it is difficult indeed to anticipate 
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just what future needs may be, particularly in the s op. 
dary and county road systems. A charge for obs Jes. 
cence sufficient to replace any structure at the end of ‘rom 
35 to 40 years should be made. This charge should, oj 
course, be increased for structures whose expected eco. 
nomic life is less. 


MAINTENANCE AND INSURANCE 


Maintenance costs vary widely with the different types 
of construction. Unfortunately, data on the mainte. 


TABLE I. MAINTENANCE CosTs FOR PAINTING STEEL Hicrway 
BRIDGES IN OREGON FOR THE YEAR 1930 
BrRipce Cost DoLLaRS Per Ton 
No. La- Mate- Equip- To- REMARKS 
bor rial ment tal 
1 1.36 1.39 0.64 3.39 One coat 
2 1.66 1.12 0.7 3.53 One coat 
3 1.90 1.05 0.50 3.45 One coat 
4 5.22 1.54 1.84 8.60 Two coats 
5 3.95 0.91 0.41 5.27 One coat 
6 5.35 1.80 2.25 9.40 Two coats plus cleaning 
7 7.28 1.40 2.12 10.80 Two coats plus cleaning 
8 2.05 0.50 1.05 3.60 One coat 
9 5.50 1.50 1.65 8.65 One coat 
10 5.50 0.60 0.62 6.72 One coat 
11 1.45 0.55 0.32 2.32 One coat 
12 1.65 0.42 0.15 2.22 One coat 
13 5.58 2.25 2.00 9.80 One coat 
14 5.70 3.50 1.75 10.95 One coat 
15 18.70 2.75 3.28 24.70 Two coats plus cleaning 
16 6.88 2.09 1.58 10.55 Two coats plus spotting 
nance of many of the materials and combinations of 


materials are very meager. 

Perhaps the best data relate to structural steel. The 
principal item in the maintenance of steel is the cost of 
cleaning and painting. Other items such as replacing 


COMBINATION BRIDGE WITH CREOSOTED TIMBER BENTS AND STEE! 
Jorst. SHEETED Bents For 40-60-40-Fr River Spans 


Bridge Ready for Concrete Floor Forms, Which Are Supported on 
Lower Flanges of Floor Joist 


rivets that work loose, tightening nuts, and replacing 
or adjusting expansion plates, are generally included 
under painting. The cost of painting varies very widely, 
depending upon the detail of the bridge and the exposure 
In fact, average estimates should not be used without 
consideration of the exposure. The cost of painting is 
estimated by F. H. Frankland, M. Am. Soc. C.E., to be 
$1 per ton per year. In Table I is given information for 
various conditions in Oregon supplied by Mr. McCul 
lough. 

The maintenance cost of painting structural steel in the 
highway bridges of Georgia for the year 1931 is shown in 
Table LI. 

Maintenance on concrete structures includes repairing 
guard rails, patching over steel placed too near the sur 
face, repairing expansion joints, and other minor items 
The annual maintenance cost per year on this type ©! 
work has been estimated to be 0.5 per cent of the firs! 
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sos of the structure. With great care in working out 
jet ils of design, selection of materials, and construction, 
thi repair charge can be reduced, but such perfection in 
sor truction work is difficult to attain. 

.n creosoted timber structures the maintenance cost 
varies widely with the different types of construction. 
estimates by J. F. Seiler, Service Engineer of the Ameri- 


Bridge No. 1, a Concrete Trestle; Cost, $14,300; Annual 
Charges, $930 


can Wood Preservers’ Association, indicate the annual 
maintenance cost on creosoted timber structures to be 
\.5 per cent of the first cost. This amount is based 
largely on information secured from railroad engineers. 


rarpLe Il. MAINTENANCE CosTs FoR PAINTING STEEL HIGHWAY 
BRIDGES IN GEORGIA IN 1931 


Cost ry DOLLARS PER TON PER 
YEAR 
BRIDGE Mate- Inciden- 
No. Labor rials tals Tota! REMARKS 


1 0.72 0.48 0.14 1.34 Cleaned wire brushes 
1 coat red lead 
1 coat aluminum 


2 1.04 0 46 0.18 1.68 Cleaned wire brushes 
1 coat red lead 
1 coat aluminum 
2,640 ft extra pipe handrail 
0.81 0.43 0.16 1.40 Cleaned wire brushes 
1 coat red iead 
1 coat aluminum 
Bottom partial 
‘ 1.41 0.39 0.38 2.18 Cleaned sand blast 
1 coat red lead 
1 coat aluminum 
0.63 0.74 0.68 2.05 Cleaned sand blast 
1 coat red lead 
1 coat aluminum 
Bottom partial 
f 0.85 0.41 0.34 1.60 Cleaned sand blast 
1 coat red lead 
1 coat aluminum 
Bottom partial 
7 2.06 0.72 0.64 3.42 Cleaned sand blast 
1 coat red lead 
1 coat aluminum 
Bottom partial 
S 1.76 0.59 0.57 2.92 Cleaned sand blast 
1 coat red lead 
1 coat aluminum 
Bottom partial 
1.13 0.39 0.29 1.81 Cleaned sand blast 
1 coat red lead 
1 coat aluminum 
Bottom partial 
10 1.21 0.33 0.22 1.76 Cleaned wire brushes 
1 coat red lead 
1 coat aluminum 
Bottom partial 


Mr. Seiler states that adequate information on the main- 
‘cnanee cost of highway bridges is lacking. Taking into 
unt the cost of replacing material, which decays as a 
lt of improper treatment, careless handling, cutting 
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after treatment, and other factors of common occurrence, 
this estimate is probably low. The same charge is esti- 
mated by Mr. McCullough to be about 3 per cent, which 
seems to be fair. 

Under insurance should be included only insurance 
against fire. Insurance against tornadoes, flood disas- 
ters, or earthquakes would be about the same for any 


Bridge No. 2, a Combination Wood, Steel, and Concrete 
Trestle; Cost, $8,800; Annual Charges, $846 


COMPARATIVE TYPES OF CONSTRUCTION OF EQUAL LENGTH 


type of construction, although it is claimed that in the 
event of a flood some timber material could be salvaged, 
whereas nothing would be saved if the structure were of 
concrete or steel. 

Experience in the fire hazard of creosoted timber struc- 
tures seems to vary widely in the different states. The 
state of Georgia, which has a large number of these 
structures in its highway system, up to the present time 
has had no loss due to fire, while the neighboring state of 
South Carolina reports the loss of several structures from 
this cause. One of the larger railroads in the Southeast 
reports no loss from fire, whereas another railroad com- 
pany reports the loss of a number of structures. It is 
estimated by Mr. Seiler that one-fourth of 1 per cent per 
annum of the first cost represents the fire hazard. In- 
surance rates generally quoted are from 0.6 to 0.7 of | 
per cent. Assuming that the insurance companies in- 
clude profits and commissions in their rates, it would 
seem that an estimate of from 0.4 to 0.5 of 1 per cent 
would be fair for this charge. 


TWO TYPES OF CONSTRUCTION COMPARED 


To illustrate the application of annual costs, a com- 
parison will be made between a concrete trestle 238 ft in 
length, consisting of seven 34-ft deck girder spans with 
concrete rails, supported by two-column concrete bents, 
and a structure 240 ft in length consisting of a series of 
creosoted timber pile bents supporting steel beams carry- 
ing a concrete floor and concrete rail. Open-type end 
bents were used on both structures, and an item covering 
the cost of placing riprap to protect the filis has been 
added to both estimates. The unit prices used are based 
upon the current bid prices on work of this kind, which 
were received in Georgia during 1931. Interest rates 
are assumed at 5 per cent. 

Bridge No. 1 was a concrete trestle, with a length of 
238 ft and a roadway width of 24 ft. The first cost was 
$14,277.70, the cost per lin ft being $59.99. The annual 
charges will then be as follows: 


Interest on investment ($14,277.70) at 5 percent... . $713.89 
Maintenance and retirement on $14,277 .70 at 1.5 per cent. 214.16 


Bridge No. 2 was constructed of creosoted timber pile 
bents, steel joists, concrete floor, and rail. It is 240 ft in 
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length, with a roadway width of 24 ft. The first cost 
was $8,810.50, and the cost per linear foot, $36.71. 
The annual charges for this bridge will be: 


Interest on investment ($8,810.50) at S5percent .... $440.53 
Maintenance and retirement on $8,810.50 at4.1 percent . 361.23 
Insurance (fire) on $8,810.50 at 0.5 percent. ..... 44.05 


The maintenance charge for Bridge No. 2 is perhaps a 
little high as this structure has a concrete floor and rail, 
and the steel joists are well protected by the concrete 


Concretre BripGe with Open END BENTS 
In This Economical Design Approach Fills Around End Bents Are 
Protected with Riprap 


floor slab. The insurance charge is also high as the rate 
of 0.5 per cent applies to an all-timber bridge. 

When viewed from the side, the concrete Bridge No. 1 
presents a decidedly better appearance than Bridge No. 
2. Viewed from the roadway, which is the point from 
which most people see them, they look about the same. 
The two types of construction represented are illustrated 
in the photographs of the bridges in question. 


LOW-COST DESIGNS FOR CONCRETE CONSTRUCTION 


An inspection of a large number of concrete bridges 
leaves the impression that little thought has been given 
to simplification of form work with a view to reducing 
costs. Concrete is a material that can readily be worked 
into elaborate designs, and the tendency has apparently 
been to increase the cost of the work through the addition 
of unnecessary details. Considerable saving can be 
effected, without impairing the appearance of the struc- 
ture, by a consistent effort to simplify form work. This 
is particularly true on concrete guard rails. 

The volume of concrete required can be reduced in 
girder and slab bridges by using continuous spans where 
foundation conditions warrant this type of construction. 
Continuous spans have the additional advantage of re- 
ducing the number of expansion joints that must be 
maintained. When full advantage is taken of continuity 
in a structure, the resulting stresses are reduced a sur- 
prising amount. 

The use of open end bents instead of solid abutments 
nearly always shows a very material saving. To provide 
equal waterway this type of construction generally re- 
quires a somewhat longer bridge than would be needed 
if the solid abutments were used. If the slopes and end 
roll extending around the open end bents are well pro- 
tected with riprap and grasses, experience indicates that 
this type of construction is just as safe against flood 
damage as a solid abutment, and there is little differ- 
ence in appearance between the two types. 

To illustrate che savings that can be made in this type 
of construction, comparative estimates will be given on 
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two bridges. Bridge No. 1, which is 130 ft log) Bbr sists 
of five 26-ft concrete deck spans with a 24-ft road» ay 
two 3-column open end bents, and four 2-column inter. 
mediate bents. The cost of the structure at present unit 
prices for this type of work in Georgia would be $9,15\).75, 
Bridge No. 2 is 78 ft long and consists of three 26-ft con. 
crete deck spans with a 24-ft roadway, two abutinents 
(counterforted type), and two 2-column intermediate 
bents. The cost of this structure in Georgia would be 
$12,061.25. 

It will be noted that the length of the open-type end. 
bent bridge was increased 26 ft at each end to allow for 
the slopes extending through ‘the end bents so as to 
provide equal waterway for both bridges. The estj- 
mate for the open-type end bent includes an item for 
protecting the slopes with riprap. The saving on this 
bridge by the use of open-type end bents as compared 
with abutments would be $2,880.50, or about 24 per cent. 

Savings can also be effected by the use of rigid-frame 
structures under conditions where this type of design is 
justified. Some beautiful bridges of this kind have been 
constructed in Westchester County, New York. They 


CANTILEVER GIRDERS IN CONCRETE 
Main Span 75 Ft, Side Spans 58 Ft Long 


are pleasing in appearance and show a marked saving 
when compared with the ordinary type of abutment and 
girder or slab bridges. 

For those who are doubtful as to the efficiency of in- 
determinate structures, or when foundation conditions 
are such that the use of fully continuous girders is not 
advisable, cantilever-type girders can be used to advan- 
tage. The design gives a very pleasing appearance and is 
much more economical than simple girder spans of equal 
length. A bridge of this design is illustrated. 


DESIGNS FOR STEEL CONSTRUCTION ECONOMICAL 


Since the introduction of the deep-beam sections 
(30, 33, and 36 in. deep) now available, it has been 
possible to simplify greatly the details of steel construc- 
tion, particularly in the shorter span bridges. Spans of 
from 60 to 100 ft can be designed by the use of avail- 
able beam sections, which will show considerable savings 
when compared with the older type of low-truss construc- 
tion. This type has the additional advantage of being 
easy to construct, and as the surfaces are flat they can be 
more readily cleaned and painted. Where a concrete 
floor slab is used, the beams are well protected from ex- 
posure and the cost of painting will be greatly reduced. 
By using concrete diaphragms and burning a few holes 
through the beams in the field the fabrication cost can be 
eliminated. No field riveting is required for this type 
of construction, and erection costs are surprisingly low. 
The concrete diaphragms between the beams should be 
placed before the slab is poured. This increases thie 
stiffness of the beams and holds them in line as the load 
from the slab is added. 

A comparison of the weights of structural steel and 
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st. gs of pony trusses with beam spans shows that the 
spans are somewhat lighter than the truss span. 
ris is especially true of the cantilevered or continuous 
hear, spans. The weight of the structural steel for the 
n spans of the steel-beam bridge of the cantilever 
ype shown, consisting of two 60-ft side spans and a 90-ft 
main span with a 22-ft roadway, was 171,200 Ib. This 
may be compared with the 199,000 Ib of steel estimated 
for one 90-ft and two 60-ft pony truss spans with a 20-ft 
roadway. 

The beam spans have the further advantage that they 
can be widened to permit of the addition of sidewalks if 
this becomes necessary, whereas the pony-truss spans 
cannot be widened. All steel in the beam spans is pro- 
tected by the concrete floor slab and the surfaces are 
flat, so that painting costs will be much less. 

lhe use of welded-steel floor plates is being promoted, 
and under certain conditiors this type of construction has 
merit. However, maintenance and service experience 
with this kind of construction is very limited, and the 
type is economical only where saving in dead load is of 
considerable importance, as would be the case in long or 
movable spans. 


CREOSOTED TIMBER CONSTRUCTION IN COMBINATION 


The cost of creosoted timber can be reduced by using 
the sizes of timber that are readily obtainable. In the 
Southeast it is difficult to secure the larger sizes in a good 
quality of material. If the designs are carefully worked 
out, cutting treated timber in the field can be avoided. 
Even where great care is used in protecting and treating 
cuts, there is grave danger of decay at these points. 

Timber bridge floors, if not protected by a wearing 
surface, are subject to severe deterioration from traffic 
and exposure to the weather. There are various kinds 
of wearing surface for timber floors, such as asphalt plank, 
rock asphalt, and bituminous mats. Maintenance costs 
on these wearing surfaces are, however, much higher than 
for concrete floors. 

Numerous designs utilizing creosoted timber, steel, 
and concrete have been worked out. A design that is 
being extensively used consists of creosoted timber pile 
bents with creosoted timber caps supporting steel joists, 
and a concrete floor with guard rail either of concrete or 
timber. This design has many advantages both in cost 
and in ease of construction. The substructure consists 
simply of a series of pile bents. No excavation is re- 
quired for the substructure, and where pile driving is 
done with an overhead rig, construction can go forward 
regardless of water conditions. No cuts are necessary 
in the creosoted material other than cutting off the piles. 
rhese cuts are well protected with galvanized iron caps 
and the wooden cap resting directly on the piles. The 
tops and ends of the wooden caps are generally covered 
with galvanized iron before the steel joists are placed. 

Steel joists can be shipped without fabrication and can 
be erected easily. The concrete floor slab requires no 
centering extending to the ground, as the forms are sup- 
ported by blocks between the bottom flanges of the I- 
beam joists. The maintenance costs are greatly re- 
duced by having the steel joists well protected with a 
concrete slab. If a creosoted timber pile decays, the 
pile can be cut off below the ground line, a concrete 
pedestal built on top of the pile extending from several 
‘cet below the ground line to just above the ground line, 

| a post placed on this pedestal to replace the pile 
thas decayed. The concrete floor slab requires prac- 
lly no maintenance with the exception of filling ex- 
sion joints with asphalt and keeping drain holes 
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The fire hazard on this type of construction is very 
low, the only danger being the possible loss of one or two 
piles due to brush fires. There is no danger of the fire’s 
spreading from one part of the structure to another. 
At current contract prices in Georgia this type of con- 
struction costs from 38 to 40 per cent less than an all- 
concrete structure. 

Many structures are being built with creosoted timber 
bents, creosoted timber joists, and concrete floor slabs. 
This type of construction has the advantage of a con- 
crete slab for wearing surface with a creosoted timber 
substructure that requires comparatively little mainte- 
nance and no painting. The disadvantages, however, 


Stree_-BeEAM BRIDGE OF CANTILEVER TYPE 
Center Span, 90 Ft; Side Spans, 60 Ft; Approach Spans, 40 Ft 


are that the span lengths must be greatly reduced if 
timber joists are used, and the details of placing the 
concrete floor slab on the timber joists must be carefully 
worked out to allow for shrinkage of the timber joists. 
At current prices of steel the creosoted timber joists cost 
very little less than the steel joists. 


USE OF LOCAL MATERIALS 


Any discussion of low-cost bridges would not be 
complete without mention of the use of local materials 
wherever those of durable quality are available. When 
properly used, the cedars and redwood trees found in 
sections along the Pacific Coast constitute durable 
bridge materials. In sections of the coastal region of 
the Southeast a good quality of heart cypress timber can 
be secured. 

Black or red heart cypress timber is very durable when 
used in the regions where it grows, but when used in the 
upland country it is not nearly as durable. For short- 
span trestle construction in the coastal regions, cypress 
timber and cypress piles have been widely used. The 
economic life depends largely on the quality of timber 
secured, but where care is used a life of 20 years may 
reasonably be expected. The diameter of cypress piles 
should be specified in terms of heart diameter rather than 
outside diameter, as the sapwood is not durable and 
should not be considered for use. 
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ALDERWOOD Dam on the 
Little Tennessee River in 


southeastern Tennessee, ap- 
proximately eight miles from the 
North Carolina line, is a part of the 
hydro-electric system supplying 
power for the use of the Aluminum 
Company of America at Alcoa, 
Tenn., in the manufacture of alumi- 
num. This dam, 232 ft in maximum 
height, is of the variable-radius arch 
type. The radius to the axis of the 
crest is 325 ft, and the crest length 
is 740 ft. The discharge of surplus 
water over the top of the dam is con- 
trolled by 24 Stoney-type flood gates, 
each 20 ft high by 24 ft long. The 
water has a free fall into the cushion 


Grouting Dam Foundations aid 


Construction Joints 


Successful Experience at Calderwood Dam Proves Instructive 


By James B. 


Hays 


Memper American Society or Civit ENGINEERS 


Enorineer, Hyprautic DepartTMent, ALUMINUM 


M ODERN practice in the design 
of dams has developed the need 
for a very thorough treatment of founda- 
tton and contraction joints. High dams 
in particular require the most complete 
foundation grouting possible. Low 
pressures, up to 100 lb per sq in., often 
are not sufficient. At Calderwood Dam, 
higher pressures, up to a maximum of 
600 lb, were successful in providing a 
complete seal against the water and in 
solidifying the supporting rock. In 
view of the study and care given to this 
outstanding job, Mr. Hays’ description 
of the procedure followed and the results 
obtained, together with his recommenda- 
tions for such work under similar condi- 
tions, should prove of great value. 


Company or America, Pitrsspurcu, P, 


tion, a fault was uncovered and dia. 
mond drill cores were taken to de 
termine its extent and condition 
It was found that the faulting plane 
was vertical and parallel to the 
river and intersected the springing 
line of the arch on its axis at an 
angle of 13 deg from the tangent to 
the curve at the crest. The cores 
indicated the presence of weathered 
rock, from 3 to 20 ft thick, in the 
vicinity of the fault. Several cracks, 
nearly vertical and parallel to the 
river, were also discovered in the 
rock beyond the fault. Later it was 
found that these were quite open and 
would readily drain rainwater from 
the upper surface of the cliff. 


After a thorough study of the 
situation, a tunnel was driven at elevation 820, a short 
distance downstream from the end of the dam, to in- 
tersect the fault zone. All weathered material included 
in this zone and lying between the intersections of the 
up- and downstream tangents from the end of the arch 
was removed and later replaced with concrete. Below 
elevation 820, where arch action is limited, the shorter 
radii of the arch brought the resultants more nearly 
parallel to the fault and into solid material. The cracks 
in the cliff beyond the fault were investigated by 
extending the tunnel 35 ft into the abutting ledge. 
Within this distance four well-defined cracks, or vertical 
joints, were found. 


pool formed by an ogee-shaped 
gravity-type dam 40 ft high, about 400 ft downstream. 

The maximum elevation of the water surface above the 
dam is 965 ft. The gate sills are at elevation 945. Be- 
tween this level and elevation 900 the dam is 25 ft 
thick and both its faces are vertical. Between elevations 
900 and 820, both faces slope to fit the curves of the arch 
rings. Between elevations 820 and the river bed, the 
downstream face is vertical. The general layout is 
shown in Fig. 1. 

In the vicinity of the dam the predominating rock is 
arkose, a stratified, metamorphosed sandstone, occur- 
ring in layers from a few inches to 10 ft or more thick. 
It varies considerably in texture, from fine to coarse, the 
latter approaching a conglomerate. Weathering has 
affected the rock in different ways, the fine grained 
being generally the most resistant. Often a weathered 
layer was found which extended a considerable distance 
underneath a series of solid layers. Slate was also found 
in beds and lenses and very often in thin seams, or part- 
ings, between the layers of arkose. Although weathering 
seemed to have been rather rapid on the exposed faces of 
the slate beds, they were solid and sound when protected. 
Folding and faulting, characteristic of the region, were 
found at the dam site. The geological features with 
reference to the dam are shown in Fig. 1. 

At the right abutment bedrock was covered with an 
overburden 20 to 40 ft thick, but when exposed it was 
relatively smooth and consisted almost entirely of a 
single layer of ledge rock. The dip varied from 35 to 
15 deg towards the river, while the strike was nearly 
parallel with it. A view of this abutment when the 
foundation for the lower part of Block 18 was about com- 
pleted is shown in a photograph. 

In the river bed a sharp fold was uncovered, and further 
towards the left bank there were two slips, or minor 
faults, both of which were relatively tight. The left 
abutment consisted of a very steep cliff exposing the bank thorough grouting was necessary to prevent numer 
edges of the rock layers. After some preliminary excava- ous springs of reservoir water from coming out of the 
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FOUNDATION GROUTING REQUIREMENTS 


General requirements for grouting the foundations 
called for a seal, or curtain, along the upstream face oi 
the dam to prevent leakage and uplift pressure. Al 
though a small amount of leakage in itself is not always 
serious, its ultimate effect cannot be foretold. The goal 
is a grout curtain that will be 100 per cent water-tight. 
Uplift is a serious matter in the case of gravity dams but 
only of minor importance in thin arch dams. Thorough 
drainage must be had under gravity sections. 

At Calderwood, a tight grout curtain was required 
from end to end. With heavy gravity abutments at 
the ends, thorough foundation drainage was necessary 
to prevent uplift. Because of the geological structure 
of the two abutments and the faulted condition of the 
left abutment, grouting of the highest efficiency was es 
sential. Since ordinary low-pressure grouting was con 
sidered insufficient, the high-pressure method was adop- 
ted at the abutments. 

On the right bank, water pressure, if once established 
in the lower seams, would tend to overturn the abutment 
block or possibly cause it to slip downhill. On the left 
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sid of the cliff for a distance of several hundred feet 
dow ustream from the dam. Water pressure ‘n open 

s or cracks would also tend to overturn the abutment 
‘nis end of the arch. 
Since the high-pressure grouting required a much 
grater depth of hole than could be secured with ordinary 
iackhammers, diamond drills were used not only to get 
the aecessary information regarding the geological struc- 
ture but also to provide grout holes. The specifications 
required the grouting of a set of primary holes 30 ft deep 
and 10 ft from center to center. After this work was 
completed, a set of secondary holes was drilled midway 
between those of the first set, thus enabling a check on 
the efficiency of the holes first grouted. The secondary 
set of holes was then grouted. If an appreciable quantity 
of cement was required to fill them to refusal, additional 
holes were then drilled between the secondary holes and 
grouted until the rock was made tight. 

Whenever possible, a hole was grouted as soon as it was 
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or CALDERWOOD DAM 


Geologic Structure of Foundation and , 
Grouted Zones Indicated 
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GENERAL PLAN OF DAM AND INTAKE 
Open Drain Holes in Abutments Indicated *--~~ or * 
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drilled and before drilling was begun on the next adjoining 
hole. Very often construction operations would not 
allow such procedure, and several holes would be drilled 
before the first was grouted. Primary grouting was done 
before concreting; secondary grouting often had to be 
done after the first lift of concrete was placed in order 
not to delay the progress of construction. 


TWO METHODS OF DRILLING 


Heavy jackhammers or “‘sinkers,”’ using 1'/,-in. steel in 
lengths up to 30 ft, were used for drilling. The starter 
drills had a diameter of 3 in. across the face of the bit. 
The drill sizes were successively reduced until the holes 
had a diameter of 1°/s in. at the bottom. It is very in- 
convenient to handle steel much longer than 30 ft. 
Two men operating one hammer could drill a 30-ft hole in 
three hours. However, because of interruptions to the 
work and the time required in moving from one hole to 
the next, the average progress was about two holes per 
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\0-hr shift. The cost of this work averaged about 50 
cents per ft, which included handling of the steel to and 
from the shop, sharpening of the bits, and overhead. 
Drilling was usually started near the upstream left-hand 
corner of a block, whence it progressed to the right. 

Diamond drilling was used for holes more than 30 ft 
deep, for the high-pressure grouting, and for all the deep 
drainage holes under the abutments. Holes drilled into 
the abutments ranged from 50 to 240 ft in depth. All 
the cores, which had a diameter of 1°/\ in., were pre- 
served, and notes regarding the stratification of the 
ledge and the occurrence of seams or cracks were taken 
during the drilling operations. Considerable information 
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Fic. 2. ARRANGEMENT OF HIGH- 
PressuRE GROUTING APPARATUS 


Funnel and Screen —-' 
Grout Mixer 
Air-Motor Driven 
Grout Discharge Hose 
High Pressure Grout Pump“ 
of}value in the grouting was A" Plug Cock 
obtained in this way. The —Biow off 
average progress in an 8-hr 
shift was 22 ft and the maxi- Pipe Anchored Securely 


mum was 50 ft. 

Where holes were to be 
drilled after several feet of 
concrete had been placed, 2-in. or 3-in. iron pipes were 
set in the concrete at the proper location and with the 
correct slope, and the drilling was done later. Numerous 
shallow holes, 8 to 10 in. in depth, were drilled with a 
jackhammer, using a large bit. These holes, which had 
2-in. pipe nipples cemented into them, were used for 
starting the diamond-drill holes. Extreme care had to 
be exercised to keep the jackhammer holes free from 
fragments broken from the steel bits, which might dam- 
age the diamond drill. The use of the 2-in. nipple had 
the double advantage of keeping metal particles from 
falling into the hole during the drilling and of providing 
a connection for the grouting operations that was superior 
to a 1-in. pipe nipple cemented in after the diamond drill- 
ing was completed. 

Where grout holes are drilled by jackhammer, the 
seams and joints in the ledge are often plugged with the 
dust from drilling, whereas a diamond drill washes all 
debris to the surface and thus provides a much cleaner 
hole and hence one better suited to grouting. 


GROUTING AT LOW PRESSURES 


For grouting the primary holes low-pressure equipment 
was used, consisting of a grout mixer and placer having a 
cylinder of 6-cu ft capacity. Air pressure at 100 Ib per 
sq in. was applied. Two-inch pipe nipples from 18 to 20 
in. long were anchored 8 to 10 in. deep in the grout holes 
either by cementing, when time allowed, or by caulking 
with lead wool. Where the holes encountered flowing 
water, lead wool was used. A plug cock was screwed on 
the end of the nipple; a tee was connected to this cock; 
and the side outlet of the tee was provided with a blow- 
off valve. A 2-in. high-pressure rubber grout hose con- 
nected the tee with the valve at the end of the grout- 
mixing tank. With this set-up, there was no trouble due 
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to plugging of the hose or the pipe connections, since | he 
blow-off valve was frequently cracked open during gr. \.:t- 
ing. This valve was also used to release air from the } se 
and pipes when grouting was started. 

The usual procedure was to fill the tank half fu!) of 
water while the outlet valve was kept closed. This quan- 
tity of water, that is, 3 cu ft, was used in practical]: ajj 
the grout mixtures. If the condition of the seams or 
joints crossed by a hole was unknown, one bag of cement 
was mixed for the first trial batch. For a “‘slow hole” 
this mixture was repeated. If the batch was taken 
rapidly, a thickcr mixture, that is, two bags of cement 
with the same quantity of water, was tried. Batches 
were thickened as required by increasing the amount of 
cement added, up to four bags in 3 cu ft of water. Ina 
few instances thicker grout was used. But no batches 
contained more than five bags of cement. Grout of 
thicker consistency than this was made by reducing the 
quantity of water. No sand was used. 

Where open underground seams permitted flow from 
one hole to another, valves were screwed on the nipples 
in the flowing holes in order to retain pressure during the 
grouting. Immediately after grouting a given hole, all the 
other holes that had shown evidence of leakage during 
the grouting operation were tested for tightness, but in 
almost every instance they refused more grout. 

The foundation under the arch, Blocks 4 to 17 in- 
clusive, was grouted at low pressure only. The quantity 
of cement used in this section varied from 6 bags for 
Block 4, to 413 for Block 14. In all, 2,474 bags were re- 
quired under the arch. 


MODIFICATIONS FOR HIGH-PRESSURE GROUTING 


To prevent undue blowing out and wasting of the 
grout, high-pressure grouting was always preceded by 
a thorough sealing of the surface seams and cracks by the 
low-pressure method. Similar procedure was followed 
in re-grouting until the ledge was considered thoroughly 
sealed. Both abutment foundations were grouted at 
high pressure. The high-pressure grout curtain was ex- 
tended to the zone beneath the upper horizontal section 
of the main tunnel leading to the power house. 

As shown in Fig. 2, the equipment for high-pressure 
grouting consisted of a mixer, a No. 5 screen, a storage 
tank, and a high-pressure pump. For the mixer, the 
low-pressure grout machine was used. It was set at 
such an elevation as would allow the mixed grout to flow 
by gravity through the screen into the tank. The tank 
was a vertical cylinder with a conical bottom and was 
large enough to hold more than one full batch from the 
mixer. The 2-in. suction hose from the pump, which was 
set low enough to have a gravity feed, was connected to 
the bottom of this tank. The pump pistons had special 
rubber packing, and the cylinder walls were readily re- 
placed. Practically the only parts that wore out were 
the balata valves and the cast-iron valve seats, all of 
which were inexpensive. The valve seats were usually 
turned down in the shop and re-used twice. As in the 
low-pressure layout, a blow-off valve was located in the 
grout line as near to the hole as possible. By observing 
the surface of the grout in the tank, the operator could 
determine whether the pump was working properly or 
not. Clogged valves in the pump were often cleared by 
opening the blow-off valve. By the same means, the 
operator could diagnose the trouble when the grout was 
not flowing freely from the tank. 

It was essential that all the valves operate properly. 
A steady lowering of the surface of the grout in the tank, 
or a smooth flow from the blow-off valve, indicated proper 
operation of the pump. A jerky or pulsating flow indi- 


. 
= 1; 
Water 
} 
j 
‘ 
( 
1 
4 
I 


quan- 
li all 
ms or 
ement 
hole” 
ta! en 
Pment 
atk hes 
unt of 

Ina 
atches 
ut of 
ig the 


from 
ipples 
ig the 
all the 
luring 
out in 


in- 
antity 
gs for 
re re- 


the 
ed by 
the 
lowed 
ughly 
ed at 
as ex- 
-ction 


-ssure 
orage 
r, the 
et at 
> flow 
tank 
1 was 
m the 
h was 
ed to 
pecial 
ly re- 
were 
all of 
sually 
n the 
n the 
rving 
could 
‘ly or 
ed by 
the 
t was 


erly. 
tank, 
re yper 

indi- 


cat: 1 the pump valves was stuck. 
Who thts ump was opened immediately 
anc all thé*Waiere cleaned, or replaced if necessary. 
Aft.r the completion of each grouting operation, clear 
water was passed through the pump until the discharge 
showed no color. Then the pump covers were removed 
and the valves and valve chambers thoroughly cleaned. 

With air at a pressure of 100 Ib per sq in. for driving the 
pump, 4 maximum pressure of 600 Ib 
per sq in. was applied to the grout. 
A high-pressure gage on the grout line 
indicated a pressure of approximately 
six times that in the air line. This 
gage was later removed because it 
required too frequent cleaning, and 
the low-pressure or air gage gave the 
necessary information. 

To fill a hole to refusal, the pump 
was operated until it stalled. Only 
twice during the high-pressure grout- 
ing did the air gage indicate a pressure 
of more than 15 or 20 Ib, up to the last 
few batches of grout. No plugging of 
the hose or pipe lines occurred. With 
this equipment, grout was forced 
through as much as 200 ft of pipe to 
reach inaccessible holes. The only 
disadvantage arising from the use of 
such long pipes is the loss of grout 
when they are washed. Care was ex- 
ercised in fitting pipe connections and 
properly anchoring them at all bends. 
No breaks occurred. 

A mixture of four bags of cement in 
3 cu ft of water, used for all the high- 
pressure grouting, was about as thick 
as could be handled by the pump. No advantage was 
found in using thinner mixtures. 

On one hole a comparison was made to determine the 
relative efficiency of the two systems. This hole refused 
more grout after it had taken 26 bags of cement under low 
pressure. The high-pressure apparatus was then quickly 
connected, and 400 additional bags of cement were forced 
into the hole before final refusal occurred. There were 
no leaks. 

On the right abutment, where there are no faults, 
grout made from 508 bags of cement was forced into 
1,625 lin ft of holes under low pressure, and 1,255 bags 
of cement were used in grout placed under high pressure 
in 1,472 lin ft of holes. The low-pressure grouting 
covered an area of 10,000 sq ft and the high-pressure 
grouting, 27,000 sq ft. 

In the left abutment, which was seriously faulted, 
1,317 lin ft of holes required 719 bags of low-pressure 
grout, and 3,935 lin ft of holes required 3,429 bags of 
high-pressure grout. In this area, 8,000 sq ft were 
grouted under low pressure, but the broken condition of 
the rock required that 27,000 sq ft of area be gronted 
under high pressure. 

The only blow-out during the high-pressure grouting 
was from one of the holes along the face of Block 22, ex- 
tending into, or through, a slate seam. No damage was 
de me, and a second hole, drilled nearby, was grouted to 
refusal. 

Grouting on the right abutment consisted in establish- 
ing a curtain along the upstream face of Blocks 18, 22, 
and 24 and under the main tunnel to a depth of 140 ft, 
wi h brought the bottom of the drill holes level with 
the river bed. On the left abutment the curtain extended 
horizontally into the side of the mountain, from the 
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bottom of the shaft at elevation 770 upward in an in- 
clined or warped plane to the top of the dam at Block 1. 

On the ledge below the right abutment, 30-ft vertical 
drain holes were drilled on 30-ft centers. None of these 
has leaked a drop since the reservoir was filled. Nine 
holes for drainage with a slight inclination above the 
horizontal were drilled under this abutment. The short- 
est was 120 ft and the longest 275 ft long. About 95 per 


Ricut ABUTMENT OF CALDERWOOD DAM 
Overburden Removed and Ledge Rock Drilled for Grouting 


cent of the present leakage from this abutment comes 
from two of these inclined holes. One of them had a fair- 
sized flow even before the reservoir was filled. A little 
later, the water level was lowered from elevation 965 
to elevation 940, and the flow decreased to the original 
amount. This indicated that the water was probably 
percolating over the tunnel lining, where no grouting of 
the rock seams was done. 

In addition to the holes previously mentioned, five 
shorter holes were drilled in this abutment. They were 
intended to drain that part of the foundation covered by 
a relatively thin layer of concrete, but only a slight 
dripping from them has been observed. The total leak- 
age from the right abutment is 12.3 gpm. 

On the left abutment, seven diamond-drill holes were 
drilled from the small tunnel, which had been filled only 
partly with concrete. These holes, drilled at various 
angles and depths and penetrating beyond the concrete 
filling in the fault up to about elevation 860, are to col- 
lect any water that may leak through the grout curtain 
or around it. 

Twelve holes were drilled in three rows of four each, 
from 20 to 25 ft on centers, each with a slight upward in- 
clination from the horizontal, through the concrete face 
and the adjoining rock anda short distance into the con- 
crete that filled the fault excavation. A few of these 
holes drip slightly, but there is no appreciable flow. 

On the left bank the combined leakage from the drain 
holes downstream from the spray wall, including those in 
the tunnel, amounts to 10.5 gpm. Not a drop of water 
leaks from the rock or foundation at any point other than 
through these drain holes. 

An outstanding feature was the excellent performance 
of the pump in the high-pressure grouting. If this job 
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were to be done again, a low-pressure pump and the same 
general arrangement of equipment would be used for 
preliminary and low-pressure grouting. For high-pres- 
sure grouting, pumps are now available for pressures up 
to 1,500 Ib per sq in. 

On the right bank the grout curtain should have ex- 
tended over, and to the right of, the main tunnel. Up- 
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Crest of Spillway y Construction Joint 
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Fic.3. Mertruop or Groutinc 
CONTRACTION JOINTS 


stream from Blocks 17 and 
18 the grout curtain was 
vertical. It would have 
been more efficient if the 
holes had been drilled nor- 
mal to the rock ledges un- 
der these blocks. Simi- 
larly, greater efficiency 
ges ' would have been obtained 
if all the holes for the low-pressure grout curtain along 
the upstream face of the dam had been inclined at an 
angle between 30 and 40 deg from the vertical and pointed 
upstream, away from the face of the dam. This would 
have tended to direct the resultant of the water pressure 
acting on the grout curtain downward, rather than hori- 
zontally, and also to reduce the downstream deflection of 
the arch near the base. 

Grouting can be utilized to good advantage in compact- 
ing a ledge which, while apparently sound, contains 
many seams and minute cracks. Sometimes the entire 
foundation area of a high gravity dam should be grouted 
so that the structure will withstand high pressures with- 
out serious deformation. 
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SEALING CONSTRUCTION JOINTS 


Grouting of the contraction joints in the dam was re- 
quired to counteract the shrinkage of the concrete in 
the blocks of the arch ring and to make the structure act 
as a monolith when loaded. Of the several methods 
tried, the one shown in Fig. 3 was finally adopted. It 
consists essentially of a series of vertical slots extending 
from the bottom to the top of the joint, each with a single 
outlet at the bottom, extending to the downstream face, 
and also with one at the top, projecting above the crest. 

Slots were formed in the first block placed. Before 
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concreting the adjacent block, sheet-iron covers ere 
placed over the existing slots and held in place by  aijy 
anchored in the first block (Fig. 3). These slots ser. 
spaced 12 to 15 ft apart up to elevation 900, and & % 
apart above that elevation. Of course the concer: = jp 
Calderwood Dam was not and could not be poure 
was too dry. 

In order to prevent the slots from becoming pluzyeq 
when concrete was being placed adjacent to them, sepa. 
rate pipes were required at the bottom of the joint. for 
blowing compressed air through each individual ;lot 
Immediately prior to grouting, all these bottom pipes in 
one joint were interconnected. At the top of the dam 
three pipes connected to these slots extended a few inches 
vertically above the crest. 

From the grout machine at the top, the hose was con. 
nected to one of the three vertical pipes leading from 
the slots, and valves were connected to the other two. 
These valves were left open to release air, and the grout- 
ing was done as rapidly as possible. Four bags of ce- 
ment in 3 cu ft of water, the only mixture used, provided 
grout about as thick as could be conveniently handled. 
The grout would flow down one slot, circulate through 
the interconnecting pipes at the bottom, and rise in al] 
the slots at the same time. The valves at the top of the 
dam were closed as soon as thick grout appeared in them. 
Grouting was continued to refusal at a pressure of 100 
Ib per sq in. Since this pressure was measured at the 
top of the dam, it is evident that the hydrostatic pres. 
sure at the bottom was considerably greater. 

Two machines worked simultaneously in grouting the 
vertical construction joints, beginning at the ends oj 
the dam and progressing towards the center. Filling 
each joint required from three to five hours and from 75 
to 135 bags of cement. As near as could be calculated, 
from 16 to 25 bags were forced into the joint itself and 
the remainder was used in the slots and pipes. This 
amount would allow for a joint opening averaging '/, 
in. wide. 

Only two leaks at contraction joints appeared when 
the reservoir was filled, but numerous wet spots were 
observed. One leak was grouted from the downstream 
face. The other became negligible within a short time. 
At present there are very few leaks through the dam and 
most of these are where a day’s work in concreting ended 

In future dams smaller slots might be used, in which 
case more care would be necessary to prevent them from 
becoming plugged. Closer spacing could also be adopted 
to remove any doubt as to the proper distributicn of the 
grout throughout the joint. Since speed is essential, 
two machines could be used advantageously in grouting 
each joint. A pump installed at the bottom of the dam 
might also be used to advantage. 

In the case of an arch dam, it is possible by simultane- 
ous pressure grouting of each of the vertical contraction 
joints between the horizontal arch rings, to deflect the 
dam upstream a sufficient amount to offset the cantilever 
and twisting stresses occurring normally in the structure 
when hydrostatically loaded. When thus loaded, the 
dam would return to its original and designed position. 
Besides eliminating such cantilever and twisting stresses, 
this method would also remove a part of the horizontal 
bending moment and, when loaded, the dam would b 
a true circular arch. Temperature is one of the variable 
elements to be considered in making computations for 
the desired upstream deflections. 

Calderwood Dam was designed and built under the 
direction of James W. Rickey, Chief Hydraulic Engineer 
and his assistant, J. P. Growden, both members Am. 5oc 
C.E. 
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N the design of a hydro-electric 
| plant operating under a 500-ft 

head, for the Cienfuegos, Pal- 
mira and Cruces Electric Railway 
and Power Company of Cuba, 
in 1919, it was found that both 
topographic and labor conditions 
favored the construction of a pen- 
stock tunnel 4,820 ft in length. 
[he rock is partly basaltic and 
partly limestone. In the latter 
there are short sections that cannot 
be entirely relied upon to support 
the internal pressure. Here a con- 
crete lining must be heavily rein- 
forced with steel bars. A part of 
the penstock is to operate under a 
pressure of fully 200 Ib per sq in. 
Economy and durability will be 
secured by a concrete lining, al- 


Water Pressure 


By Cornetius C. VERMEULE 
Consuttinc Encrneer, New York, N.Y. 


N 1919 tests were made to determine the 

water-lighiness of concrete, for lining 
the pressure tunnel penstock of a proposed 
hydro-electric plant, construction of 
which is still pending. Mr. Vermeule 
made these tests of various mixes of 
concrete under pressure up to 200 lb 
per sq in. The records of his tests are 
here published for the first time in order 
to increase present knowledge on the 
subject of the permeability of concrete 
under water pressures exceeding 70 lb per 
sq in. They indicate that concrete may 
be made impervious when mixed with 
cement and mortar, both of which are in 
excess of the voids by about 20 per cent. 
The addition of hydrated lime appeared 
to add water-tighiness, and an interval 
of watting of two weeks after the first 
application of pressure also added to the 


hydraulic pressure to drums or 
cylinders of concrete composed of 
different proportions of aggregates. 
A form of drum was designed that 
could be depended upon to with- 
stand a pressure of 200 Ib per sq in. 
without fracture, and much care 
was taken in the design and manu- 
facture of these drums to prevent 
leakage through the connections. 
This precaution was taken in order 
that the water actually absorbed 
by, or permeating, the concrete 
might be accurately determined. 


DESIGN OF THE TEST DRUMS 


The ten drums were made in the 
form of cylinders, 30 in. in diameter 
by about 42 in. long, with an in- 
terior hollow chamber 4 in. in di- 


though any water finding its way imperviousness of the concrete. 


through the lining will, in some 

parts of the limestone, have a free outlet through the 
natural rock. The internal diameter of the finished 
penstock tunnel is to be 8 ft 6 in. To avoid a sharp rise 
of pressure, due to a sudden closing of the wheel gates 
under fluctuating loads, it was decided to introduce 
relief valves near the power plant. By means of these 
the rise would be limited to about 50 Ib above the or- 
dinary working pressure. It was feared that the con- 


CONSTRUCTION OF CONCRETE TEST DruMsS 
Interior Chambers, Reinforcement, and Completed Drums 


crete might disintegrate if there should be a continuous 

secpage of considerable amounts of water through the 
tung. 

‘n view of all these conditions it became necessary to 
© more complete data concerning the permeability of 

crete under a pressure of 200 Ib than were available. 
ries of tests was therefore made by applying internal 
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ameter by 9 in. long. They were 
made of concrete of varying pro- 
portions of aggregate, as shown in the tabulation of data 
for the tests, and all were reinforced alike with '/»-in. 
cold twisted square rods made up in the form of a spiral 
with longitudinal rods enclosing the spiral in two loops. 

Water pressure was applied through a 1'/:-in. wrought- 
iron pipe built into one end of the cylinder and terminat- 
ing in the interior chamber. In order that the main 
drum might be cast as a monolith and that no interior 
form of wood or metal might intervene between the 
water applied and the concrete, an interior hollow con- 
crete cylinder was first cast on the end of the feed pipe. 
Its walls were 2 in. thick, and it was bonded to the 
wrought-iron pipe. This pipe, which conveyed the water 
to the interior of the chamber, was fitted with three 
flanges to act as baffles and was boiled for half an hour 
in water containing washing soda to remove all grease 
from the metal. The outside of the pipe was scored with 
a coarse file to ensure good contact with the concrete 
and to prevent leakage along the pipe when it was under 
high pressure. 

Concrete caps to close the ends of these interior cham- 
bers were cast separately and were sealed in place with 
cement mortar as soon as the concrete had set sufficiently 
to permit of safe removal of the interior cylindrical form. 
The concrete for each chamber and cap was made of the 
same mixture as that used in the corresponding mono- 
lithic drum. The forms that were used for the small in- 
terior chamber are shown in one of the accompanying 
illustrations. 


FINENESS OF CEMENT 


About three weeks before the tests were made, the 
portland cement to be used was received from the mill. 
Four sets of standard-sized pats of neat cement which 
were made, showed the cement to be uniform for time of 
initial and final set and for constancy of volume. The 
cement was of such fineness that 80 per cent passed a 
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200-mesh sieve, and only 3.2 per cent was retained on a 
100-mesh sieve. 

The sand was well graded and sharp, containing by 
weight 1.6 per cent of loam. It weighed 96.0 Ib per 
cu ft and contained 42 per cent of voids. A mechanical 
analysis of it is given in Table I. 


TABLE I. MB8CHANICAL ANALYSIS OF SAND IN TEsT CYLINDERS 
Steve SEPARATION Per Cent Re- Per Cent 
NUMBpsR In Mu TAINED ON Steve Finer THAN 
eee sees 0.1 eee 
200 0.10 0.2 0.1 
130 0.13 0.3 0.3 
100 0.17 2.8 0.6 
70 0.24 8.5 3.4 
50 0.36 26.1 11.9 
36 0.53 19.9 38.0 
24 0.83 14.8 57.9 
16 1.30 14.1 72.7 
10 2.10 13.2 86.8 
Effective size (10 per cent finer than) = 0.34 

= 2.44 


Uniformity coefficient 


The crushed stone was a uniformly graded, clean, 
granitic rock, from '/s to */, in. in size, with the 
crusher dust screened out. Its weight was 95.6 Ib per 
cu ft, and it contained 44 per cent of voids. 

Both sand and stone were housed for two weeks in the 
room where the drums were made and tested. The tem- 
perature of this room varied from 50 to 70 F, so that the 
materials were kept reasonably dry and uniformly warm. 
The water for mixing mortar and concrete was taken 
from an artesian well and heated to a temperature vary- 
ing from 62 to 70 F. 

Each drum was built on end upon a square platform of 
dressed boards. The cage of spiral reinforcement was 
suspended within the form to provide for from 2'/, 
to 3 in. of concrete outside of the metal on all surfaces 
of the drum. It was made of '/>-in. cold twisted square 
bars, formed with a pitch of 5 in. about a circular wooden 
form 20 in. in diameter. The spiral was then enclosed 
in two longitudinal loops and fastened to them with 
telephone wire. 

The interior concrete chamber, with its pipe connec- 


Civitt ENGINEERING for November 1933 


OL. 35 N 
tion, was so placed within the cage as to provide for | | jn, 
of concrete on all sides outside of the 2-in. walls of the 
chamber. 

A clamp placed across the outside of the form at the 
top held the reinforcement cage, the interior charber. 
and the supply pipe in position. The reinforce:nent 
cage was also wired to the outside form, which held i: at g 
fixed distance from the form. 

Concrete for each drum was mixed by hand on the 
concrete floor of the room, adjacent to the forms. |; 
was then put into pails, poured into the forms, spaded, 
and tamped thoroughly into place. For each drum 
containing 17.1 cu ft of concrete, 115 Ib of water was 
used in mixing, and in all drums water appeared at the 
surface when the concrete was tamped in the forms. 
The sizes of the drums and proportions of the mixture 
are given in Table IT. 

Immediately after the drums were cast the interior 
chambers contained about '/, in. of clear water over the 
bottom. This disappeared in a few hours leaving the 
chamber dry except in one case. Drum No. 2 contained 
'/; in. of clear water, which did not entirely dry out for 
four days. After casting, all the drums were left on end 
for three weeks to set. They were then turned on their 
sides and lined up on skids with their pressure pipes in 
position for connecting with the testing apparatus. 


TESTING APPARATUS 


A device for applying the water pressures to the con- 
crete of the drums was set up as shown in one of the 
accompanying illustrations. To form an air chamber, 
a piece of extra heavy wrought-iron pipe, 6 in. in diameter 
and 6 ft long, was set up vertically, both ends being fitted 
with extra heavy cast-iron flanges 1'/: in. thick. The 
bottom flange was connected with a horizontal 1'/,-in. 
water line. One end of this went to the pressure pipe 
built into the drums and the other, containing a globe 
valve and a check valve, was connected with a hand- 
operated force pump. 

The top flange of the vertical pipe was fitted with a 
standard pressure-testing gage, reading to 200 Ib per 


WATER REQUIRED FOR SATURATION AND TO MAINTAIN GIVEN PRESSURES IN DRUMS, FOR BOTH ABSORPTION AND LEAKAGE 


TABLE II. 
100 Ls Pressure 150 Le PRESSURE 200 Le Pressure 
SATURATION — 
Dimen- Water Used Water Used Water Used 
SIONS AGE Water REMARKS 
Drum IN Compo- WHEN Time Used in Time Lb Time Lb Time Lb (March and Apri! 
No IncHES SITION Testeo Hr-Min Lb Hr-Min Lb per Hr Hr-Min Lb perHr Hr-Min Lb per Hr 1919) 
1 30 & 41/2 1:1'/2:3 19 days 24-0 14.0 1-15 0.75 0.60 0-30 0.31 0.62 1-30 0.56 0.37 200 Ib for 30 min pro 
duced moist spots 
No leakage 
2 30 41'/e 1:15/2:33 24 days 46-30 7'/s 18-50 0.13 0.007 2-30 0.25 0.10 1-25 0.31 0.22 No moist spots or 
leakage 
3 30 42'/¢ 1:23:34 27 days 20-0 7.0 20 2.25 1.12 2 2.12 1.06 3-10 4.25 1.35 100 Ib for 10 min pro- 
duced moist spot 
4 30 X 42%, 1:24 29 days 18-0 7/4 2-0 1.50 0.75 3-0 3.75 1.26 40 4.75 1.19 150 Ib for 30 min pro- 
duced moist spot 
4° 30 KX 42%/%, 1:2:4 45 days 42-30 ifs 1-30 0.97 0.65 1-30 0.97 0.65 20 1.30 0.65 100 Ib for '/: hr pro- 
duced moist spot 
5 30x 43 1:24 + 31 days 45-20 4'/: 10 0O 0 0-50 0 0 24-0 5.91 0.25 200 Ib for 1 hour pro 
10% lime duced moist spot 
5* 30 x 43 1:2:4 + 47 days 20-0 */5 0-30 0 0 0-30 O 0 240 4.25 0.18 No moist spots cr leaks 
10% lime 
6 30x 1:24 4 28 days 18-30 10*/, 10 0 10 0 25-10 8.63 0.34 200 Ib for 1 hr 20 min 
10% lime produced moist spot 
No leakage 
7 30 XK 429/46 =1:2'/2:5 30 days 18-45 67/; 20 1.84 0.92 20-30 18.81 0.92 30 5.50 1.83 100 Ib for 1 hr pro 
duced moist spot 
8 30x 41 1:2'/2:5 32 days 43-30 10.0 3-0 O.31 0.10 19-20 7.25 0.38 4-30 5.75 1.33 100 Ib for 2 hr pro- 
duced moist spot 
9 30x 43 1:2'/25 + 35 days 18-0 1.0 2-0 2.25 1.12 19-10 22.25 1.16 5&0 7.25 1.45 50 tb for '/: hr pro- 
10% lime duced moist spot 
75 Le or Pressure 100 Le or Pressure 125 Ls or Pressure 
10 30 x 43'/s = 1:2'/9:5 + 37 days 18-0 5/4 21-30 12.0 0.56 30 2.70 0.90 10 0.90 0.90 50 Ib for 3 hr produced 
10% lime moist spots 
10* 30 XK 43'/, 1:2'/9:5 + 43 days 19-50 4.75 0.24 3-0 1.50 0.50 2-30 1.75 0.70 100 Ib for 30 min theo 
10% lime left for night, wheo 
moist spots appeared 


* Indicates a second test for the numbers of drums given 


Pressure of 50 Ib not tabulated as it does not add sufficient information. 
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<q in. The '/s-in. air line leading to an air pump was 
stte with a check and globe valve. On the side of the 
air camber about 2 ft below the top, a glass water gage 
was attached. By means of this the level of water 
employed in saturation, or pumped under pressure 
‘nto the conerete drums, could be determined. The 
hand force pump had a long stroke so that the pressure 
sould easily be maintained by making an occasional slow, 
jownward motion. 

When each drum was first connected with the testing 
device, it was filled with water until the water surface 
stood at the middle mark of the water-gage glass, the 
air-cock being open at the top of the vertical pipe. This 
gave a gravity head of 5 ft of water on the center of the 
interior chamber of the drum. The concrete was 
then allowed to absorb water during periods ranging 


Test DruMS AND APPARATUS—FORMS FOR INTERIOR CHAMBER IN FOREGROUND 


from 18 to 46'/, hr, before pressure was applied. The 
amount of water thus taken up by each drum was deter- 
mined by weighing the amount that must be pumped in 
order to maintain the water at a constant level in the 
gage glass. A period of from 18 to 20 hr was found 
by test to be sufficient to saturate the concrete drums, 
after which there was no further measurable quantity of 
water taken up by the concrete until pressure was 
applied. The amount of water thus absorbed is shown 
in the column headed ‘‘Saturation’’ in Table II. 

Pressures varying from 50 to 200 Ib were applied to 
nine of the drums. A pressure of 50 Ib produced only 
from 0 to 0.35 lb of absorption per hour per drum, but the 
higher pressures showed absorption and leakage for given 
periods of time, as indicated in Table II. 

In beginning a test after a period of saturation, or in 
changing from one pressure to another, the water was 
drawn down to a level '/, in. above the bottom of the 
water-gage glass. Then the air line at the top of the 
pressure tank was closed, making an air cushion against 
which the water must be pumped to the pressure re- 
quired and indicated on the pressure test gage above the 
air tank. All the water pumped into a drum, to raise 
and maintain a given pressure, was weighed and recorded, 
and the amount of actual leakage from each drum was 
carefully measured in a graduated glass for each pres- 
sure. 

Drums Nos. 2, 5, and 6 offered almost perfect resis- 
tance to water pressures of 50, 100, and even 150 Ib per 

| in., only one stroke in from 10 to 20 min being required 
to maintain these pressures. The front, back, and side 

itions of the drums, and the points at which moisture 
| leakage appeared at the surface of the concrete are 
vn in Fig. 1. 

nder the head, “Saturation,” in Table II is given the 
re period of time allowed for absorption, which went 
it a steadily decreasing rate per hour, usually be- 
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coming imperceptible after 20 hr. The weight of water 
absorbed under a head of 5 ft is given in the next column, 
while the columns following give the period of time, 
the total weight of water used to maintain the given 
pressure, and the rate per hour, including both the ab- 
sorption and leakage in the total and in the rate per hour. 

Table III gives the weight of the water absorbed by 
the concrete at all pressures and the leakage while under 
a pressure of 200 Ib, for al) drums except Drum No. 10, 
which was tested toa maximum 
of 125 1b. In this table the leak- 
age per hour is calculated from 
the time of the falling of the first 
drop. Hydrated lime, equal to 
10 per cent of the cement, had 
been added to Drums Nos. 5, 6, 
9, and 10, marked “ZL” in the 
table. The area of the interior 
surface exposed to water was 
125.7 sq in. in each drum. 

Absorption under a pressure 
of 50 Ib soon fell to a rate so 
low that more time would have 
been required for an adequate 
test than could be spared. The 
following rates of absorption 
were observed when a pressure 
of 50 Ib was first applied: Drum 
No. 1, 0.5 Ib in 1'/, hr; Drum 
No. 2, 0.125 Ib in 1 hr; Drum No. 
3, 0.25 Ib in 1'/, hr. Under a 
pressure of 50 Ib per sq in. leak- 
age developed in only two drums. 
Drum No. 9 leaked 0.75 Ib in 1 hr. At the first test 
Drum No. 10 leaked 0.25 Ib in 3 hr, but at the second 
test it did not leak at all. 


POSITION OF LEAKS AND MOIST SPOTS 


The position of the leaks and moist spots in each drum, 
as shown in Fig. 1, has some significance. Except in the 
case of Drums Nos. 7, 8, 9, and 10, which have a mix of 1: 
2'/,:5, they were mainly at the front, or the upper end in 
casting. This position of the leaks and moist spots was 
due mainly to the wires that held the reinforcement to the 
outside form while casting was taking place, and which 
were cut off at the surface. Also, it may have resulted, 
in part, from the fact that there was a slightly lower 
density of the concrete in the upper position in casting. 
However, in Drums Nos. 7 and 9, which also have a 


TABLE III. ABSORPTION AND LEAKAGE OF WATER PER DRUM 


LEAKAGE 
Periop Water AssorsEeD 
Drum Compost- or Lb 
No. TION aot Total Lb per Total per 
Hr Min Lb Hr Lb Hr 
At all pressures from 50 to At 200 Ib per sq 
200 Ib per sq im. in. only 
1 1:11/3:3 23 45 2.40 0.101 0.00 0.000 
2 1:1'/2:3 23 15 0.81 0.035 0.00 0.000 
3 1:2:4 26 5 8.00 0.307 0.7 0.237 
4 1:2:4 27 20 8.04 0.327 1.00 0.250 
4* 1:2:4 5 30 3.25 0.591 0.06 0.036 
5 1:2:4L 26 40 5.88 0.220 0.03 0.009 
5* 1:2:4L 25 30 4.25 0.167 0.00 0.000 
6 1:2:4L 28 0 8.63 0.308 0.00 0.000 
7 1:2'/2:5 26 30 22.00 0.830 2.00 0.667 
8 1:21/2:5 7 50 9.50 0.342 1.50 0.333 
9 1:2'/2:5L 28 40 24.25 0.846 2.75 0.550 


At 125 Ib per sq 
in, only 


At all pressures from 50 to 
125 Ib per sq in. 
10 1:21/9:5L 28 30 14.75 0.517 0.188 0.188 
10* 1:21/3:5L 25 20 8.00 0.316 0.00 obs 


* Indicates a second test. See Table II. 
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concrete mix of 1: 2'/.:5, several moist spots appeared 
in the back end, which had been the lower end in casting 
and which contained no wires extending to the surface. 

In the six drums with a concrete mix of 1:2:4 or 
richer, there was only one moist spot or leak on the 
curved surfaces, shown at point F in Fig. 1. This was 
also the result of a wire’s coming to the surface. The 
greater prevalence of leaks at the end may have been 
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Vor. 3, No yy 
apparently necessary, in each case, to make up for im 
perfections of mix. The 1: 2'/:: 5 mix, even with 
addition of lime, gives no excess of cement and 
about 14 per cent excess of mortar over voids in 
crushed stone. When using hydrated lime, it has 
found very important to avoid an excess of wate~ as 
this makes it difficult to secure an even mix. 
The increased water-tightness of Drums Nos. 4, 5, and 
10, on application of a second test, is siy- 


ORUM NO. 4 
First Test T 


ORUM NO! ORUM NO. 3 


Front Elevation Front Elevation 


nificant. These drums were from 2% ty 
37 days old when the first test was app|ied. 
In the case of Drums Nos. 4 and 5, the 
second test was applied 16 days later, 
while in the case of Drum No. 10 the in- 
terval was only 6 days. Although Drum 
No. 10 was ofa concrete mixture of 1:2'/, 


ORUM NO. 4 
Second Test 


Front Elevation 


DRUM NO. 5 ORUM NO. 6 


Front Elevation Side Elevation 


Front Elevation 
434 


Front Elevation Back Elevation 


5, improvement was as marked relatively 
as in either of the other cases. Also this 
improvement appeared to be independent 
of the use of hydrated lime. At the 
second test, the very small amount of 
water absorbed under a 5-ft head is to be 
noted, as well as the lower rate of absorp- 


ORUM NO. 8 


DRUM NO. 10 
First and Second Tests 


tion at high pressures. It is possible that 


this was due to the fact that, during the 


¥ = first test, some of the finer particles were 

A carried into the concrete massed a 

nA little back from its inner face. Since there 

Side Elevation Back Elevation Side Elevation was an increase rather than a decrease in 

the rate of absorption and leakage as long 

increasing Moistee the pressure was applied during the 


Fic. 1. Location or Motst Spots AND LEAKS 
In Concrete Test Drums Under Hydraulic Pressure 


due to the fact that water followed the spiral reinforce- 
ment and then the wire to the surface. 


CONCLUSIONS 


Leaks developed under a pressure of 50 Ib in two of the 
four drums with a concrete mix of 1:2'/::5, both of 
which contained lime. My own practical experience 
has been that a mixture with a cement richness of 
1:2:4 is necessary in order to secure water-tightness in 
reservoir and tank walls less than 2 ft thick, even at 
such light pressures as they are subjected to. The 
experiments showed little to indicate that a richer mix 
was needed under a pressure of 200 Ib. 

Results of the tests were distinctly favorable to the 
use of hydrated lime. While the concrete in the propor- 
tions 1: 1'/»:3 was water-tight without lime, it appeared 
that a mixture of 1: 2: 4 was equally tight when lime to 
the amount of 10 per cent of the volume of the cement 
was added. The lime caused the aggregate to flow more 
freely into place, and to form a more compact mass, for 
much the same reason that the bricklayer finds it easier 
to trowel a mortar of lime and cement than one of pure 
cement. 

It was decided to adopt a concrete with a mixture of 
1:2:4 or one of approximately those proportions. 
The 1:2'/2:5 mixture was not sufficiently tight under a 
working pressure of 200 Ib. It is true that Drum No. 10, 
which was of this mixture, with 10 per cent hydrated 
lime added, appeared to be tight at the second test under 
a pressure of 100 Ib, but the moist area at the exterior 
surface steadily increased. Since the voids in the sand 
were 42 per cent, this 1: 2:4 mixture gave approximately 
a 19 per cent excess of cement over voids. The voids in 
the broken stone were 44 per cent, and the excess of 
mortar over voids in the crushed stone was 22.7 per cent. 
Even with very careful workmanship, this excess is 


first test, it must be inferred that the im 

provement would not have taken place 

had not the pressure been removed for a 
time. It is therefore concluded that, after the first 
test of the penstock and the application of pressure for 
48 hours, the pressure should be released, and not ap- 
plied again for two weeks in order to take advantage 
of the improvement in water-tightness. 


CONTRIBUTING CAUSES OF LEAKAGE 


As has been noted, some moist spots appeared where 
the wires, which were inserted to hold the reinforcement 
in place while casting, reached the outer surface of the 
drums. The water will show a tendency to follow the 
reinforcing steel bars unless all grease and loose particles 
of dirt and rust are first removed, as was done in the 
case of the supply pipe. Therefore no reinforcement 
should come nearer than 4 in. to the exterior surface of 
the lining. No reinforcing bars, bolts, pipe, or wire 
should pass entirely through the lining unless they have 
been carefully cleaned and provided with collars. 

It has been decided that the minimum thickness of 
the penstock lining should be 2 ft in order to provide 
the resistance to crushing and shearing believed to be 
desirable for the conditions. A lining of that thickness 
of concrete can then be made water-tight under a pres 
sure of 200 lb if it is composed of cement of a volume 
20 per cent in excess of the voids in the sand; hydrated 
lime equal to 10 per cent of the volume of the cement 
and mortar 20 per cent in excess of the voids in the 
crushed stone. This, with the addition of hydrated 
lime, would be approximately a 1:2:4 mixture. Whilk 
the concrete lining must be mixed and placed with ex 
treme care, it is found that the extra cost necessary to 
secure water-tightness will still leave a large saving over 
any other form of penstock suitable to withstand such a 
pressure. 

The tests described here were carried out under the 
immediate supervision of Edwin J. Pickwick, of my stafi 
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ad ah Design of Steel Sheet-Piling Bulkheads 
€ 
An Explanation of the Essential Theory Involved 
By RaymMonp P. PENNOYER 
sie Associate Memser American Society or Civit Encineers 
29 to Carnecie Steet Company, Pirrsspurcn, Pa. 
Pp ied. 
5, the MONG the latest applications M ORE bulkheads of steel sheet piling, signed by the method here described. 
} later, Ac sheet piling with high beam especially for wharves and slips, The problem is a study in four steps, 
the in- strength are breakwaters, jet- are being built today than ever before. of which only the fundamentals can 
Drum ies, canal locks, bridge abutments, Such construction has the advantage of be covered here. These four steps 
1:2'/, piers, very deep cofferdams, sea providing an unbroken front and a solid are: 
atively walls, retaining walls, wharves, and (ill behindit. Rules of thumb and prece- \.  Tisterunfientionafteters! earth 
SO this slips. The introduction of deep dent have usually guided the design of j occures and loads, with their dis- 
endent arch-web interlocking sections, with such walls in the past, often resulting in S aeeaee : 
\t the their high beam strength or section extravagant weights and lengths of steel @ . Determication of the denth 
int of modulus with a minimum of weight, and improper anchorages. Some meth- 4, drive the sheet pili d Oh 
3 to be has greatly enlarged the use of steel ods of determining proper earth pres- j .ation of the line of support 
bsorp- sheet piling for these permanent re- sures, length of piling, pile section, and ® Tetenminetion + i hending 
le that taining walls or bulkheads resisting loads on wales and tie rods appear in mosene and etlerticn of 3 
ig the very heavy lateral loads of confined “Carnegie Steel Sheet Piling,” a publica- oot. iling sections 
S were earth or water. Such construction (ion first issued in 1931. The author of 4 Calenlati nn of loads on wales 
sed a is rugged beyond the hazards ofordi- ‘thts article, Mr. Pennoyer, was largely : 
there nary accident, yet flexible, so that responsible for the preparation of that 
» i in concentrated blows from moving volume. He here presents in simple LATERAL EARTH PRESSURES 
song vessels and severe wave action as form an outline of the essential sleps re- 
g the well as ice action do it no damage. quired in designing a safe and economi- For steel bulkheads, the point of 
€ im Proper design of steel sheet-piling cal steel sheet-piling bulkhead. application and the direction of the 
place bulkheads involves several factors lateral load are rarely of interest. 
for a for the evaluation of which there is as yet no commonly In these respects they differ from retaining walls. The 
rst accepted basis. There have been few failures, a fact treatment of the earth pressures differs in that it is neces- 
re for which is considered a tribute to the common sense of the sary in the case of bulkheads to develop the total pres- 
t ap- American engineer, but the best of judgment is not in- sures at given points, the lateral loads at the wale and 
ntage fallible. Precedent has served as a guide, and there are at the bottom, and the distribution of the total lateral 
many bulkheads so designed as to be extravagant in load over the bulkhead. 
weight of steel and cost. On the other hand, there have For lateral earth pressure the Rankine formula is the 
been a few, but very few, failures. most satisfactory in all respects, especially in the cer- 
vhere The outline of design procedure here presented is tainty and simplicity of its application. This formula is 
ment founded on simple assumptions and simple mathematics. based on the theory that the earth is a mass of granular 
the The process is generally found acceptable 
v the to the engineering profession and gives re- _ cht 
‘icles sults proved to be safe in practice. Many 
| the approximations are made, mostly for sim- . Anchorage 
nent plicity, but the results are believed to be . hashes Red 
e ol sufficiently accurate in view of the inaccu- 1 
— rate predictions as to earth loads in the RUCrS. 
lave basic assumptions. In Fig. 1 is given \ 
diagrammatically a section through a 
S ol typical steel wharf or bulkhead, of which 
“a all the main parts are named. 
» be i 
ness PROGRESSIVE STEPS IN DESIGN 
res Certain essential data are mecessary , 
ime ior design, as follows: depth of channel; | 
ited height of freeboard; type of bottom, as Stee! Sheet 
nt indicated by borings; surcharge load, ee 
the with its jocation in reference to the bulk- a 
ted head line; and type of fill, including its 
nil weight, percentage of voids, and angle of 
x repose. The treatment of lateral earth 
to pressures on bulkheads differs from the 
ver treatment of such pressures on other 
ha structures in that it is necessary to de- 
.lop primarily depth of penetration, bend- 
he moment, and tie-rod loads. There are 
fi ny structures in service that were de- Fic. 1. Section THrovucs A Typicar Street BULKHEAD 
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particles without cohesion, which admittedly is rarely any height, 4, in feet, in pounds per square foot, is then 


its actual condition. 


tests. 
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LATERAL PRESSURES AND LOADS ON A BULKHEAD 


and strata or their cohesion values as encountered in 
nature. The fact remains that these factors at times do 
cause the earth to act similar to a cohesionless, granular 


mass with resulting pressures closely approximating 


those derived by the Rankine theory. 
By this method the weight of the earth is resolved into 
an equivalent lateral pressure. Thus 


p, = w, tan? (45° — 1/39). 


and if the earth is submerged and its weight partially 
balanced by the water on the other side, the lateral pres- 
sure is 

Pein = W, in » tan? (45° — [2] 


in which p, = equivalent horizontal liquid pressure of 


dry or moist earth in pounds per square 


Unquestionably the lateral loads 
thus derived are greater than those generally encoun- 
tered in practice, as has been proved by numerous 
However, there is no way of predicting, in the 
laboratory or by theory, the action of water, frost, and 
vibration on an infinite variety of soils, combinations, 


Also, the combined lateral pressures resulting from the 
submerged earth, not partially balanced by water on the 
other side, should be the lateral pressure of the subm« rgeq 
earth plus the hydrostatic pressure, or 


in which .,,,,, = the increment of the lateral liquid 
pressure of combined submerged earth 
and water in pounds per square foot 


Pp. = the increment of the hydrostatic 
pressure in pounds per square foot 
equal to the weight of water in pounds 
per cubic foot 


That this combined pressure is developed is demon- 
strated by Henry Goldmark, M. Am. Soc. C.E., in 
TRANSACTIONS, Vol. 86 (1923), page 1553. 


USUAL EARTH LOADINGS FOR BULKHEADS 


In Fig. 2 are shown the usual earth loadings for steel 
bulkheads in fresh and tidal waters, with and without 
surcharge loads, the symbols being the same as those pre- 
viously defined. The lateral pressure due to surcharge 
is uniformly distributed (not liquid) over the depth of the 
wall and is derived as follows: 


p, = w, tant (45°— 54), 


in which p, = horizontal pressure in pounds per square 


foot uniformly distributed 
w, = surcharge load in pounds per square foot 


* Observation indicates that in tidal waters the water 
level of the fill is fairly constant at about half tide, and 
consequently the combined pressure is developed for this 
elevation above minimum low water, and the lateral load 
extends throughout the remaining depth of the bulkhead. 
In fresh water, capillary action raises the water level in 
the fill from 12 to 24 in. above pool level, but it is doubt- 


foot 

P.ine™ equivalent horizontal ” 

liquid pressure of sub- 

merged earth in pounds 

per square foot 
w, = weight of dry or moist - 

earth in pounds per cubic ; : 1 2 

foot (1) Loading Diagram 

(2) Moment Diagram 

w= Weight of submerged earth q 4q q q (3) Deflection Diagram 


in pounds per cubic foot 


@ = angle of repose of the 


earth, in degrees 


Fic. 3. 


Throughout this article small letters are used to indi- 
cate unit weights (w) and increments of liquid pressure 
(p), whereas capital letters designate total weights (1) 
and total forces 


DETERMINING WEIGHT OF SUBMERGED EARTH 


The weight of the submerged earth is obtained by de- 
ducting from the weight of the dry or moist earth the 
quotient obtained, by dividing 100 less the percentage of 
voids by 100, times the weight of water per cubic foot. 
The equivalent lateral liquid earth pressure, p,,.;,, at 


Loaps, MOMENTS, AND DEFLECTIONS FOR STEEL SHEET 


Prices DRIVEN TO VARIOUS DEPTHS 


ful whether hydrostatic pressures are developed by this 
difference in head. 

The base of each geometrical figure indicates the pres- 
sure at that elevation of each element of the total pres- 
sure, and the latter is determined by adding these con- 
stituent pressures. The total lateral load, in pounds per 
foot of width, is represented by the areas of these figures. 
The distribution of the lateral loads over the depth of the 
bulkhead is also indicated by these figures. It will be 
noted that the angle of repose, ¢, shown for the earth 
above the water line is different from ¢’, that given for the 
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subn erged earth below. For sand, it is doubtful 
whether the two angles differ enough to affect the prob- 
iem seriously, but for clays the angle of repose for the 
submerged earth may be very much less than the angle 
of repose for the dry earth. The 

ethod of using these diagrams will 
be te later. 


HOW DEEP TO DRIVE THE PILING 


Determination of the depth to which 
the sheet piling should be driven to 
prevent lateral movement at the toe 
has been a matter of precedent and ex- 
perience. Failures have resulted be- 
cause the piling was not driven deeply 
enough and, on the other hand, steel 
has been wasted because the piling 
was longer and more deeply driven 
than necessary. The mathematical 
determination of the proper depth is a 
problem peculiar to sheet piling. 

Lateral movement of the bulkhead 
at the toe, due to the pressure of the 
retained earth, is prevented by the 
resistance of the soil to sliding laterally, 
to rising against the force of gravity, 
and to the breaking down of its co- 
hesion. This resistance is calculated 
as a counter pressure against the base 
of the sheet piling and is called the passive pressure. 
This passive pressure is liquid, thus increasing directly 
as the depth. By the Coulomb law the increment is 

p, = w, tan? (45° +54)... . . 
in which p, = the increment of the passive liquid pres- 
sure in pounds per square foot 


weight of earth in pounds per cubic foot 
(use w, ;, » for submerged earth) 


@ = angle of repose of the earth, in degrees 


In Fig. 3 are shown the results of driving the sheet 
piling to various depths. If the sheet piling is driven to 


Anchor, | A 
iz 
= | 
E = 4 = | 
l= — 
3 
ON TWO SUPPORTS 


ACTUAL PILING WALL 
(Constrained Beam) 


hic. 4. How to DgTreRMINE THE Depts TO WHICH A SHEET PILE 
SHOULD Be DrIven 


an unlimited depth, as in Fig. 3 (a), the deflection curve 
is the form of the well-known damped vibration curve. 
In Fig. 3 (8), the wall is driven just deep enough so that 
re is no deflection at the lower end. In Fig. 3 (c), the 

r end is displaced somewhat, making one point of 
traflexure, and the tangent to the deflection curve 

es through the point A». As the penetration is de- 
‘sed, the constraining moment decreases while the 

“€ moment increases until a point is reached where 
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the former vanishes and the latter reaches a maximum. 
This is illustrated in the cases shown in Fig. 3 (d) and 
(e). In case e, actual displacement occurs. In both 
cases, the wall acts as a beam on two supports. 


A Sree. BULKHEAD WITH ANCHORAGE, Tre-Rops, AND Tre-Rop 
Supports Piace Berore BACKFILLING 


Somewhere between cases c and d the constraining ac- 
tion vanishes. Comparison with the different figures 
shows that the constraining moment is always less than 
the active moment, no matter how deep the piling is 
driven, and that the active moment is less in cases a, 
b, and ¢ than in cases d and e, although the penetration 
must be greater. 

There are two possibilities in deciding on the depth of 
penetration of steel sheet-piling walls: 


1. Either the smallest possible depth of penetration may be 
chosen, in which case the bending moment, and therefore the neces- 
sary section modulus, is at a maximum; 


2. Or the depth may be increased sufficiently so that the con- 


straining action of the earth becomes effective. This reduces the 
moment but requires longer lengths of piling. 


The material utilization factor equals the length times 
the square root of the maximum moment. This factor is 
nearly the same in both these methods; so that appar- 
ently neither has an advantage over the other. How- 
ever, in the second possibility, which utilizes the 
constraining action of the earth, the anchor tension is 
less, and therefore the cost of the wales, tie-rods, and 
anchorage is also less. The greatest advantage of the 
second method is its greater actual safety, for if the sheet 
piling is driven only to the minimum depth, as in the 
first case, the factor of safety against pushing out at the 
toe is only unity, whereas the factor of safety of the steel 
is about 3. If too favorable earth pressures have been 
assumed, the wall will move outward at the toe. 

If too favorable passive earth pressures have been as- 
sumed and the sheet piling is driven to the greater depth, 
the maximum effect is that the constraining moment 
vanishes and the active moment is increased, but not 
over 40 per cent. The factor of safety of the steel is re- 
duced to 2 but the stress is still below the elastic limit, 
and the wall is absolutely safe against failure due to 
movement at the toe. 

In order to determine the bending moment, it is neces- 
sary to locate the line of support or point of zero moment 
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of the piling in the earth. This reduces the problem to 
the study of a simple beam on two supports, these being 
the theoretical line of support and the tie or anchor rod. 


The active pressure is laid out as previously described, . 


according to the Rankine method. Point 7 in Fig. 4is the 
intersection of the active pressure line with the bottom. 
The location of Point 8 on the line of support is deter- 
mined by the equation, 


‘ a [7] 
in which y = distance below bottom of line of support, in 
feet 
a = active pressure at the bottom in pounds 
per square foot 


Pewie = increment of active earth pressure in 
pounds per square foot (for wharves 


p,= increment of passive earth pressure in 
pounds per square foot 


In order to simplify the problem, the passive resistance 
of the earth below Point 8 may be replaced by a single 
force, Po, acting at Point 8, thus reducing the study to 
that of a simple 


equivalent reac- | 
tion, Py, in pounds 
per foot of width < oad 
of wall, is found | 
by equating to = , cure 
all the mo- > 
ments about the | 
point of applica- | 
tion of the anchor — 
at Point 9. 

The depth to | pr 
which the sheet / 
piling must be 4 / 


driven to take full * a” | 
advantage of the Fic. 5. Miymum Depts or Sree. 
restraining action Sueet PILING TO PREVENT 

of the earth is ob- MOVEMENT AT TOE 

tained by mein- 

iaining a condition of equilibrium. This is done by so 
designing the bulkhead that the moment is zero at Point 
8; that the loads on each side below this point balance; 
and that the moments about the toe balance. The 
depth of penetration, in feet, may be expressed by the 


equation, 
6P> 
in which x = depth of penetration below the bottom, in 
feet 


y = distance below the bottom of the line of 
support, in feet 


P, = equivalent reaction in pounds per foot of 
width 


K, = a factor ranging between 1.1 and 1.2, 
which normally is 1.1 but may rise to 1.2 
if the earth behind the wall is loose fill 


Some authorities recommend for the undisturbed, 
compact soil (not fill) into which sheet pilimg is usually 
driven, that the increment of the passive pressure, ),, 


OL. 3 N 0 i! 


as determined by the Coulomb formula, be doubled, a. 
in Equation 8. Professor Franzius, of Hannover, (op. 
ducted tests that seem to prove this sssumption pro er 
His report is published in Der Bauingenteur, Vol 10 
(1924). The location of the line of support is then 


2p, 

Another method of obtaining the proper depth of pene. 

tration, by taking moments around the anchor point, js 

outlined in Fig. 5, in which p,.,,, equals the increment of 

the active lateral liquid pressure, in pounds per square 

foot, corresponding to P,, P, ;, Of P.oms, previously 
discussed, and in which 


he? 


vi 


” * 
P 


_ 
P, = 


Then, 


P,(; + =) p,(2) + + 


To solve for x, substitute assumed values for it until 
the equation is satisfied. For safety, the left-hand side 
of the equation should be equal to, or greater than, the 
right. This method theoretically develops only the mini- 
mum depth necessary to prevent movement at the 
toe, but it is to be noted that the increment of the passive 
pressure has not been doubled as in Formula 8. 


DETERMINATION OF BENDING MOMENT 


For determining the bending moment the graphical 
method is the most satisfactory and accurate. It is also 
possible to determine the depth to which the sheet piling 
must be driven in order to utilize to the maximum the 
constraining action of the earth and thereby develop the 
least maximum bending moment for a given lateral load. 
In this method it is necessary to construct a deflection 
diagram, which develops into a very intricate problem 
The apparent accuracy of the method is of doubtful 
value in view of the approximate basic assumptions as to 
earth pressures. 

For practical purposes the simplified graphical solu- 
tion illustrated in Fig. 6 by a typical example is believed 
to be sufficiently accurate. The heights are noted in the 
figure, and the other essential data for the solution of the 
problem are as follows: 


w, (dry) 100 Ib per cu ft (voids in earth, 30 per cent) 
wy 

w, = 500 lb per sq ft 
30 deg, angle of repose of dry earth 


62.5 Ib per cu ft 


II 


’ = 25 deg, angle of repose of submerged earth 


tan? (45° = 0.333 (same for ¢’ = 0.406) 


u = 100 — (5%) < 62.5 = 56.3 


line l 


Ib per cu ft 


b, = 56.3 tant (45° + =) = 139 Ib per sq ft 
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Vo!. 
bp, = 100 X 0.333 = 33.3 Ib per sq ft 
P. in e = 56.3 X 0.406 = 22.9 Ib per sq ft 


pistance Of line of support below bottom, at Point 8 


940 


(39 x 2) — 3-69 ft 
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Next, the maximum bending moment, in inch-pounds, 
is scaled off as indicated in Fig. 6. The moment in the 
cantilever section above the tie rod is negative and is 
maximum at the tie rod. This moment is found by 
scaling the distance from A’ to the moment curve. 
The section modulus required in the steel sheet piling 
between the tie rod and the bottom is found by dividing 
the maximum bending moment by the safe working 
stress of the steel. The depth to which the sheet piling 
should be driven then is 


; i ery eoljane For a simple problem such as this, the analytical 
method would be quicker and easier. For more compli- 
i ee ee cated conditions, the graphical method is simple and 
more accurate and has the further advantage of bein 
| 8 
2 ®| 2 siete more amenable to analysis if the tie-rod elevation has to 
e > § — be adjusted or the sheet piling reinforced. A study of 
$ = r Se Fig. 6 will make this 
Pole Distance, in Inches ~ Howev i ; 
- 1743» owever, in most 
— \ of Length (in. per in.) 
1376 ib | accurate for use in 
| practice and for a check 
per ~ 
nu) = 255 lb per sa ft | \ on the graphical solu- 
es 3 : tion. The entire lat- 
\ \ \ eral load between the 
tie rod and the line of 
9 Scale of Pressures = Points 8 and 9 in Fig 
in Ib per sq ft 000/102) 1193] 1285 | 1376 | 1468 | 1651 1743, 1834 4370 4 ill ated bv the 
— 12 1 10 8 F M6 4 3 2)1 ilustrate y the 
© 2000 4000 6000 10000 metrical figure, can be 


Scale of Lateral Loads in ib per ft of Width 


Fic. 6. GRAPHICAL DETERMINATION OF BENDING MOMENT AND ANCHOR LOAD 


For a Wall of Steel Sheet Piling 


All elevations, such as those of the wall, water tie- 
rods, and the bottom, are laid off to any common scale in 
feet. The diagram of the lateral earth pressure is con- 
structed as previously described, to any scale in pounds 
per square foot. The total height of the wali, that is, 
the length of an equivalent beam, is divided into any 
number of convenient sections not necessarily of equal 
width. The total lateral load for each individual strip 
is found by scaling the mean pressure and multiplying 
by the width of the strip in feet. 


CONSTRUCTION OF VECTOR DIAGRAM 


A vector diagram is then constructed. On the base 
line, to any convenient scale, commencing at the right, 
the successive loads in each strip from bottom to top 
are laid off. Pole O is taken as the distance from the 
base line in inches and is equal to: 


Selected scale of moments, in inch-pounds per inch 


Seale of lateral loads, in pounds per inch X scale of 
lengths, in inches per inch 


\!l moments and loads are per foot of width of wall. 
~tarting at O’, lines parallel to the corresponding lines 
the vector diagram are drawn to the intersection of 
h boundary line of the strips. These lines form the 
ment curve. Line 15’—16’ at the top, parallel to 0-16 
the vector diagram, is continued to A’, the intersec- 
n with the tie-rod line. A line is then drawn through 


considered as uniformly 
distributed. The beam 
is treated as simply 
supported at Points § 
and9. Designating the 
total lateral load per foot of earth as W lb, then 
the bending moment, M, in inch-pounds, can be ex- 


pressed by the following equation, MZ = ue »in which / 


is the distance between Points § and 9 in inches. 


WALE AND TIE-ROD LOADS 


Anchor tension can be determined analytically by 
equating to zero all the moments about the line of sup- 
port, or Point 8, in Fig.4. It can be determined graphi- 
cally by drawing a line through Point O in the vector 
diagram, parallel to A’O’ in the moment diagram. The 
distance from 16 to A, the point of intersection, and that 
from 1 to A give, respectively, the magnitude of the 
anchor tension and the equivalent reaction, both in 
pounds per foot of width of wall. 
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A Quarry as Viewed by an Engineer 


Commercial Sandstone Produced in Large Quantities at Amherst, Ohio 


By D. Casser 


Mareriat Macuinery, CLevetanp, 


© those who think much in 
terms of concrete aggregates, 


\FFORTS to obtain durable building 
material from the earth have led to successfully wrests from Mothe: 


Like most operations where man 


the quarry, the crusher, the the development of efficient yet simple Earth her hidden treasures, the 
screen, and the conveyor are almost equipment and organization. Stones for lines of least resistance are followed 
synonymous terms. Yet, in the curbing, for flagging, for buildings, and When a quarry is first opened, th: 
Cleveland district, a plant covering for other purposes are produced at the stripping is handled by shovel and 
several hundred acres of quarry land Jarge Amherst quarries of the Cleveland cars to adump. When the quarry 


and producing 300,000 tons of stone Quarries Company. 


The company em-_ reaches its full depth, a cableway 


annually, has no such equipment. ploys up to 600 men, who are housed and _ is installed and the stripping is then 
This is the sandstone operation of fed on the site, to produce nearly a third dumped into the exhausted parts 
the Cleveland Quarries Company, of a million tons of commercial stone of the quarry. A 3-cu yd dump 


at Amherst, Ohio 


annually. In this article Mr. Cassel de- box is used for this purpose and is 


Ohio cannot boast of marble or scribes the principal operations and loaded by a */,-yd steam shovel. 
granite but it does produce lime- equipment required for quarrying and _ An electric hoist controls the move- 


stone and sandstone. In the fabricating the stone. 


Cleveland district, sandstone is 
quarried at present in large quantities and has been 
produced commercially for more than a century. 

Che real development of the sandstone industry in 
this district, however, started some ninety years ago, 
when John Baldwin, one of the founders of the present 
Baldwin Wallace College, discovered and later opened 
the present quarry at Berea, which incidentally has 
been worked continuously since that time. The Am- 
herst quarries, which were opened about 1869, are work- 
ing the same geological formation as those at Berea. 
This formation is classed as a part of the Mississippian, 
or lower carboniferous rocks, by the Geological Survey 
of Ohio and is locally known as Berea grit. It starts 
in Adams and Scioto counties on the Ohio River and 
extends nearly due north to Norwalk and thence east 
to Elyria and Cleveland and to the Pennsylvania state 
line. The belt attains a width of 60 miles and ranges 
in thickness fzom about 24 ft to 250 ft. 

Stone of four different structures is quarried at Am- 
herst, each with a name describing its characteristics. 
Split rock, as the name implies, splits readily. Distinct 
reeds or laminations parallel to the bedding plane are 
visible. It has been observed that in these layers the 
currents placed the longer axis of the sand grains paral- 
lel to the bedding plane. Spider-web rock is a type of 
split rock, but the reeds are not parallel to each other 
or to the bed, although they do follow a general direc- 
tion. In cross-grain rock the reeds are distinct but have 
no regularity; they curve in all planes and change their 
direction rapidly. Liver rock is a homogeneous mass, 
without reeds or laminations, in which the sand grains 
have no definite orientation. An analysis of the stone 
from quarry No. 6, by Prof. D. J. Demorest of Ohio 
State University, shows the stone to be 92.15 per cent 
silica (SiQ,). It has a crushing strength of 8,000 or 
9,000 Ib per sq in. and a fusion point at about 3,000 F. 

When viewed from the top of the bank, each quarry 
presents the appearance of the frustum of a hollow pyra- 
mid turned upside down, which effect is, incidentally, 
the result of operating necessity and not of design. The 
quarry site originally had about 40 ft of dirt and shale 
overburden. For the remainder of its depth, up to 200 
ft in one quarry, solid sandstone occurs in layers from 
2 to 12 ft thick. 
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ment of the box. Eight to ten men 
compose the stripping gang, which 
moves about 300 cu yd as a daily average. About one 
acre is stripped annually at Amherst. Owing to the 
depth of the overburden, this stripping is costly, but 
as compared with the value of the stone beneath, the 
cost is minor, only 3 to 5 cents per cu ft of stone yield. 
From an engineering standpoint the quarrying opera- 
tions are quite simple, but many problems are encoun- 
tered. The most serious of these is waste. Develop- 
ment work is now under way to eliminate waste both in 
the quarry and in the fabrication plants, and the results 
are promising. 
In general, a quarry is lengthened out the “‘breaking 
way,’ that is, in a direction at right angles to the bedding 


PARTIAL View OF QuarRRY No. 7, AMHERST, OHIO 


The Channeling Machine and the Channels Appear on the First 
Level. On the Left a Large Block Is Ready to Be Lifted 


plane and approximately parallel to the quarry face. 
In this plane the fracture is fairly true and regular. 
Broken in another direction the surface of the fracture 
is rolling and irregular and is called the “rolling way.”’ 
Channeling is the first operation in quarrying and is 
usually done well in advance of subsequent operations. 
First a channel is cut with a channeling machine as close 


\ 
rock 
ch 
st 
cu 
sh 
ar 
wi 
tir 
m 
of 
fa 
tl 
j2 
| 
s! 
a 
4 « % A 
|| 


Vou. 3,, No. 11 
, the quarry face as the machine can get, to relieve the 
r -k pressure. This distance is about 15 in. and accounts 

the inverted pyramid effect. A parallel channel is 
it from 25 to 27.5 ft from the quarry face, and cross 
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lengthen, their cutting width decreases to avoid stick- 
ing. Three or five bits are used in the machine at one 
time as occasion requires. One machine channels from 
18 to 40 sq ft to a 5 or 6-ft depth per hour. 


GaNnG SAWS IN PLANT No. 4 OF THE AMHERST QUARRIES 
The Right-Hand Saw Is Beginning a Cut 


channels are cut every 13 ft. The quarry face is usually 
stepped back from 50 to 55 ft at each cut. The channel 
cuts always extend down to the bedding plane, but in 
shallow deposits one or more beds may be cut through. 

Lifting of the stone from its bed follows the channeling 
and is accomplished by shooting or by plug and feather 
wedges. The kind of block, the type of bed, the loca- 
tion in the quarry, and the use to which the block ulti- 
mately will be put, determine the method. Some idea 
of the force exerted by the wedges is obtained from the 
fact that the blocks weigh up to 250 tons, not considering 
the cohesion of the block to its bed. 

When the block is free on all six faces, it is drilled with 
jackhammers so as to outline 10 blocks 6.5 by 5.5 ft. 
Wedges are then employed to make the breaks. Split- 
ting the block horizontally, or in a plane parallel with 
the bed, is called capping. When this has been done the 
stone is ready to be raised to the ground level. 

Hoisting or raising is accomplished by large guy der- 
ricks operated by electric hoists and swings and proceeds 
at the rate of about 25 ft per min. Movement of stone 
on the quarry bed, when necessary, is also accomplished 
by the derricks, one of various hitches being employed 
to obtain a desired result. 

Although a record lift of 40 tons was recently made, 
the usual weight of the blocks raised is from 5 to 10 tons. 
Arriving at the top, the block is either placed on a stand- 
ard-gage flat car or stored along the track. Every 
safety precaution is taken and accidents are few. 


SIMPLE EQUIPMENT UTILIZED 


In itself the quarrying machinery is neither elaborate 
nor extensive. It consists of channeling machines, 
pumps, jackhammers, wedges, drills, and the usual hand 
The channeling machine, though supplanted by 
other equipment in many places in the eastern part of 
the country, is still proving its value at Amherst. In 
ippearance it resembles a locomotive of the late forties. 
It has a vertical boiler, now used as a heater for com- 
pressed air, and travels under its own power on its own 
tracks. Those at Amherst are capable of cutting, to any 
required depth, a channel as wide as 6 in. at the top. 
Che vertical range of the machine is only 18 in.; hence 

its must be changed every multiple of 18. As the bits 


tools. 


CrrecuLar CARBORUNDUM Saws FOR CUTTING STONE 
These Saws Have Both Vertical and Polar Movement 


Electrically driven centrifugal pumps of varying capaci- 
ties are used. The amount of pumping required varies, 
but at certain seasonsis considerable. The jackhammers 
are so constructed that the blow is straight down but the 
return has a slight rotary motion, which is imparted to 
the drill. The drills vary in size from ‘/: in. to 2 in. 
Wedges are of the plug-and-feather type; the two feathers 
each have a plane and a cylindrical side. The plug, 
being a plane wedge, forces the feathers against the side 
of the hole. 

A general superintendent heads the organization. 
To him report the superintendent in charge of the pro- 
duction department, the master mechanic in charge of 
the maintenance department, as well as those respon- 
sible for the commissary and clerical departments. The 
quarry superintendents and plant superintendents report, 
in turn, to the superintendent in charge of production. 
In each quarry the rock bosses and channeling crews 
report to the quarry superintendent. The labor unit, 
whose activities center around a single derrick, is in 
charge of a rock boss. A head breaker and four other 
breakers, a driller, a signal man, and a hoist man com- 
prise this unit. Its responsibility starts when the chan- 
nels are made and ends when the stone is on the car. 

At Amherst five quarries, covering about SOO acres, 
are being operated. These quarries are served by 12 
miles of standard-gage railroad, 2 locomotives, and 
upwards of 30 flat cars. The 2,500-hp compressed-air 
plant—consisting of four compressors driven by two 
compound Corliss engines—is capable of producing 10,- 
000 cu ft of air per min at 90-Ib pressure. Air is dis- 
tributed to all parts of the work through 12 miles of air 
line. A complete machine shop and a centralized black- 
smith shop are provided. There are 40 derricks and 
hoists and 2,800 hp in electric motors. The quarries 
pass their product to 4 gamg sawing plants, 2 curb 
planing plants, and a grindstone plant. 

A gantry crane operating on 1,600 ft of track services 
the storage yard for the finished curbstome. In addi- 
tion to this plant equipment, an operating and mainte- 
nance personnel of between 400 and 600 men is required. 
Practically this entire force is housed on the property 
in attractive and well-maintained houses and cottages 
and a hotel, run by the company, mostly for single men. 
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Maintenance work interlocks very closely with opera- 
tion because of the frequent tool dressing required and 
the fact that the channeling machines, which play so 
important a part in the work, are no longer manufac- 
tured commercially and 
must be built and main- 
tained at the quarry 
plant. 

There is also an ade- 
quate and complete ma- 
chine shop as well as a 
highly specialized black- 
smith shop designed and 
built especially to sat- 
isfy the needs of the 
quarry and plant. It 
is equipped with two 
drop hammers, a py- 
rometer-controlled oil 
forge, oil furnaces, and 
compressed-air equip- 
ment for shaping and 
sharpening tools and 
drills. “Point 60 to 
80” carbon steel is used 
for the tools and drills 
and is not tempered. 
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TURNING GRINDSTONES BY HAND 
Workman on Left Is Making a Square Hole in a Rough Stone to Fit the the waste flume. About 


Vous, N o. I 


A total vertical movement of about 7 ft is imparted , 
the sash by the vertical screws, at the sawing rate { 
6 to 18 in. per hr. The saws themselves, 4-in. pla. 
strips of “point 60’ carbon steel '/s or */, in. thick a». | 
equal in length to t 
sash, are held in the s. 
by wedges. The st.» 
is sawed by the abras 
action of sludge and 
steel. The sludge is 4 
15 per cent mixture by 
volume of grit and 
water, the grit being 
silica sand and stone 
dust. 

Three 4-in. centrifu- 
gal pumps keep the 
sludge moving to the 
saws, where it is spread 
over the surface of the 
stone and finds its way 
to the kerfs and thence 
to the sump to be used 
again. When the grit 
becomes too fine it 
passes over a weir to 


A wide and varied Lathe Spindle. Cutting Tools, Hand Steadied by Pins, Shape the Stones 10,000 gal of water per 


need is met by the fabri- 

cated stone, as is evidenced by the following list of uses: 
curbing; flagging for sidewalks and garden paths; grind- 
stones; breakwaters (large quarry blocks) ; building stone 
(dimension stone); refractory linings for cupolas, both 
split and fabricated; acid-resisting linings for soaking 
pits; silica sand; and silica flour for fillers, 85 per cent 
passing a 200-mesh screen. 

By far the largest market is for curbing, of which 
about 300 miles is produced annually at Amherst. The 
fabrication of building stone, a highly developed proced- 
ure and much of an art, is not done on the quarry site. 
Che fabrication, at the quarry plants, parallels that of 
building stone and embraces all the operations but lacks 
the requisite accuracy and refinement. Fabrication 
includes splitting, gang sawing, carborundum sawing, 
planing, and turning. Splitting at the plant is done in 
the same way as the block is capped at the quarry, that 
is, with wedges. 

Gang sawing, which follows splitting, is the most rami- 
fied single operation. The stone is transferred, by means 
of a high-speed crane, from the standard-gage car on 
which it is loaded at the quarry to a gang-saw truck, 
on which it is blocked and then run under the saws. 
Usually the cuts are made parallel to the bedding plane 
but all required cuts are made. As seen in one of the 
accompanying photographs, the foundations of the gang 
saws and the supporting steel framework are heavy. 
Che saws themselves are usually built in units of ten. 
Each of the four columns supports a vertical screw and 
guide for a hanger block. Each of the two hangers 
supports two sway bars, which are fastened to each cor- 
ner of the sash. The sash, which is a steel frame from 
7 to 9 ft wide and from 14 to 17 ft long, holds the saws, 
8 to 20 in number. 

The sash is actuated in its reciprocating and slightly 
vertical motion on the hangers by a wood pitman 24 ft 
long. The pitman crankshaft, which rests on a separate 
heavy foundation, has a 22-in. throw, carries a large 
flywheel as well as a pulley, and is belted to the main 
drive-shaft. This drive-shaft operates 10 gang saws 
and is driven by a 400-hp motor. 


hour pass over this weir 
to carry one ton of fine sludge. 

For making single cuts, carborundum saws are used 
These are similar to an ordinary circular saw, are 60 in 
in diameter, and have carborundum teeth. Driven by 
a 50-hp motor they operate at from 700 to 900 rpm. 
They are supported on I-beams and saw the stone at 
the rate of 4 to 17 in. per min, depending on the depth 
of the kerf. Only water is applied in this operation. 

Planing of stone is done in about the same way as 
planing of steel. A curb planer differs from an ordi- 
nary stone planer only in the bed, which itself has a 
rotary motion, so that the top, the chamfer or bull nose, 
and the face of the curbing may be planed at one set- 
up. Curbing is both split and sawed and varies in width 
from 4 to 7 in. and in depth from 16 to 24 in. If split, 
it is planed about 12 in. on the face. Sixty pieces per 
planer per day is a recognized output. Twenty curb 
planers are housed in the two curb plants at the 
Amherst quarries. 


GRINDSTONES STILL SHAPED BY HAND 


Grindstones must meet fairly rigid specifications and 
for that reason the stone must be taken from the 
proper location in the quarry. They are made up to § 
ft in diameter and 13 in. thick and are turned in a special 
lathe. If made from sawed stone, the slab, of proper 
thickness, has a square hole picked through it the size of 
the lathe spindle. The circumference is also roughly 
outlined with the pick. The rough stone is then placed 
on the lathe spindle and turned by hand to the desired 
size. If the stone has been sawed it is shaped on the 
face only, otherwise on the sides as well. 

Some experiments have been made in the mechanical 
turning of grindstones but as the grindstone is gradually 
being supplanted by its more consistent synthetic com- 
petitor, the carborundum wheel, the plant is content 
to use the method our fathers have used for this work 
for the past hundred years or more. 

Grateful acknowledgment is made to the officers of the 
Cleveland Quarries Company for the use of the illustra- 
tions and other courtesies extended. 
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A Grade Separation Project in St. Louis 


‘racks of Wabash and Rock Island Railroads Relocated and Depressed Through Forest Park 


By L. R. Bowen 


Member American Society or Crvit EncIneers 
Curer Encrneer or Braipces anp BuiLpincs ror tut Crry or Sr. Louis, Mo. 


URING the fall of 1931 what 
D is probably a unique type of 

railroad and highway grade 
separation was completed in St. 
Louis at a cost of about $650,000. 
It involved the relocation and de- 
pression of a double-track railroad 
system through the most developed 
section of Forest Park. Its interest 
lies mainly in the fact that elements 
of the work determined upon pri- 
marily from considerations of econ- 
omy contributed materially to land- 
scape effects in the park. 


PARTICULAR study was given to 
landscape effects in planning the 
railroad grade-separation project carried 
out in Forest Park, St. Louis. It was 
found that marked economies could be 
secured by changing the alignment of the 
railroad and by forming ‘“‘screening 
embankments” along its sides parallel 
to the tracks. These embankments ab- 
sorbed the excess material from the 
excavation, required only partial re- 
moval of the old railroad fill, and inter- 
posed a visible screen and an actual 
barrier between the park and the trains. 


tracks of the Wabash Railroad, 
after continuing some 3,000 ft in a 
cut, cross under Kingshighway 
Boulevard in a northwesterly di- 
rection through a 300-ft tunnel and 
enter the park at about the middle 
of its eastern side. After curving 
to the north nearly parallel with 
Kingshighway Boulevard, the tracks 
curve again to the northwest in a 
large sweep and become nearly 
parallel with Lindell Boulevard. 
Before this grade separation was 
built they passed out of the park in 


This project was the second unit 
in an extensive grade separation plan which had been a 
subject of controversy for many years between the City 
of St. Louis and the two railroads concerned, the 
Wabash and the Chicago, Rock Island and Pacific. 
Decisions of the Missouri State Public Service Com- 
mission and the state and Federal supreme courts had 
resulted in the acceptance of the general scheme of 
track depression within and adjacent to the park, thus 
clearing the way for the execution of the present work. 

Forest Park is rectangular in shape, about 5,500 ft 
wide from north to south and 11,000 ft long. As shown 
in Fig. 1, it is bordered on the east by Kingshighway 
Boulevard and on the north by Lindell Boulevard. 
Union Boulevard and De Baliviere Avenue enter it from 
the north and cross Lindell Boulevard about 3,000 and 
6,000 ft, respectively, west of Kingshighway. 

Approaching Forest Park from the east the double 


a northwesterly direction, crossing 
Lindell Boulevard about 200 ft east of Union Boule- 
vard, and Union Boulevard about 140 ft north of Lindell 
Boulevard, both crossings being at grade. West of 
Union Boulevard the tracks curved again to the west 
and continued parallel with, and about 600 ft north of 
Lindell Boulevard to De Baliviere Avenue, which they 
also crossed at grade. The Rock Island Railroad used 
the Wabash tracks east of their crossing with Lindell 
Boulevard, but west of that crossing used its own tracks 
and right of way bordering the Wabash on the north. 
West of De Baliviere Avenue the Rock Island tracks 
continued parallel with Lindell Boulevard but the Wa- 
bash tracks curved to the northwest. The general 
plan and profile of the original and relocated tracks 
are shown in Fig. 1. 
Before the grade separation was built the tracks 
entering the park at Kingshighway continued for 360 ft 
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Fic. 1. PLAN AND Prorice OF Rar~roap GRADE SEPARATION AT UNION AND LINDELL BOULEVARDS 
Elevation of Boulevards Raised and Joint Tracks of the Wabash Railway and the Rock Island Railroad Depressed 
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in a cut, and then ran along the surface for a distance 
of 600 ft and were crossed by a pedestrian way. They 
were then carried above the grades of the park on an 
embankment for about 2,300 ft to within 400 ft of 
Lindell Boulevard, where they were again brought to 
the surface of the ground. Grand Drive, the main 
entrance to the park from the northeast, was carried 


INTERSECTION OF LINDELL AND UNION BOULEVARDS, St. Lovuts 
Railroads Crossed at Grade near Intersection Before Separation 


through the embankment about midway between 
Kingshighway and Union boulevards, the tracks being 
supported over the drive on an attractive railroad bridge. 
About 500 ft east and 900 ft west of Grand Drive stone 
arched passageways for pedestrians extended through 
the railroad embankment. 

A separation of the grades of Lindell and Union 
boulevards from the tracks of the two railroads was 
the immediate object of the present undertaking, which 
was limited to the section east of De Baliviere Avenue 
since the Rock Island Railway was undecided as to the 
permanency of its occupation of its present right of way 
west of that thoroughfare. 

TRACK DEPRESSION AT CROSSINGS FAVORED BY CITY 

Consideration of the relative effects of track elevation 
and depression on the very important Union Boulevard 
entrance to Forest Park and the fine residence properties 
along Lindell Boulevard moved the city to favor lowering 
of the tracks at the crossings as far as practicable. This 
was made possible in the fall of 1929 by the completion, 
as far west as Union 
Boulevard, of the River 
des Peres sewer, which 
east of this point in 
Forest Park consisted 
of twin tubes 30 ft in 
diameter. The hy- 
draulic grade of the 


sewer, however, limited Fic. 2. SEQUENCE OF 


the maximum lowering 

of the tracks at Union and Lindell boulevards to 13'/, 
ft, which necessitated a rise in the grades of these high- 
ways of 7'/, ft to secure a clearance of 18 ft over the 
tracks. 

Because of the depression of 13'/, ft in the tracks at 
this crossing it was impracticable to raise them again 
to the level of the bridge over Grand Drive. It thus 
became necessary to rebuild that separation so as to 
carry Grand Drive over the tracks. This change natu- 
rally eliminated the pedestrian underpasses east and 
west of Grand Drive. Only the one east of Grand Drive 
was thought to be of sufficient importance to be replaced 
with a pedestrian bridge. The necessity of relaying the 
tracks throughout the park presented an interesting 
opportunity to develop landscape effects in the park. 

Che plan agreed upon by the city and the railroads 
contained the following provisions: relocation of the 
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Wabash tracks through Forest Park by shifting the:, 
to the south about 50 ft, except near Union Boulevar 
where they were to be moved about 140 ft to eros. 
directly under the intersection of Lindell and Unio; 
boulevards; combining of Wabash and Rock Islan 
train movements between Union Boulevard and De B.); 
viere Avenue on one set of double tracks and shifting 
of their alignment west of Union Boulevard to brip- 
them to the intersection of Lindell and Union boulevards. 
depression of the railroad tracks throughout the park 
to the low point at Lindell and Union boulevards and 
bringing them back to their original level west of Union 


INTERSECTION OF SAME BOULEVARDS 
With Tracks Depressed and Grade of Streets Raised 


Boulevard at a point near De Baliviere Avenue; raising 
of Lindell and Union boulevards and Park Road, the 
connecting street between them, to levels high enough 
for proper clearance over the depressed tracks; reloca- 
tion of Grand Drive in Forest Park; and construction 
of a pedestrian bridge east of Grand Drive. 

Moving of the tracks so that they would cross under 
the intersection of Lindell and Union boulevards not 
only effected the economy of a single structure for the 
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whole grade separation but moved the summit of the 
necessary 7'/»-ft rise in these streets a sufficient distance 
away from the abutting residence properties so that 
the approach grades could be brought down to the ap- 
proximate levels of the properties. Where the boule 
vards were carried over the tracks, a circular inter 
section was adopted and the roadways around it wer 
made 64 ft wide, with 12-ft sidewalks and balustrades 
of cut Bedford limestone. Although it was planned that 
the circle in the center, 48 ft in diameter, would be 
adorned with a fountain group, to be donated by private 
persons, it was temporarily treated as a flower bed. 
The lack of an obvious reason for the existence of th 
circle in this temporary state and the fact that auto 
mobiles had run over it led to its recent removal. 1 lie 
bridge for carrying the boulevards is of reinforced con 
crete and has two 30-ft spans to clear four tracks. 


| 
h 
12.0 
0 
S ISN ct 
di 
| th 
in 
de 
Si 
m 
i 
WI 
th 
mi; 
du 
Wa 
as 
sid 


ing 
the 
ugh 
jon 


der 
not 
the 


Vor. 3, NO. 


nifting of the roadbed 50 ft to the south in the park 
w.. done to permit the operation of trains over the old 
tr. ks while the excavation for the depressed tracks 
w.. under way. This change saved the cost of tem- 
»orary tracks and excavation of most of the old em- 
bankment, and provided work tracks from which ties, 
rails, and ballast could be placed directly in the new 
subgrade. 


GRAND DRIVE RELOCATED 


in this section of Forest Park the contour of the land 
is rugged. Grand Drive in its original location passed 
under the elevated tracks in a small depression, as shown 
by the profile in Fig. 1. The grade of the lowered tracks 
at this point is higher than the old level of the drive. 
Therefore, in the grade separation the drive was shifted 


TRACK DEPRESSION COMPLETED 
The “Screening Embankments’’ Were Later Sodded and Planted 


about 400 ft to the west, where it would be on high 
ground and could be carried over the tracks without the 
use of a high artificial embankment. The reinforced 
concrete bridge for this drive has an over-all width of 
\0 ft and carries a roadway 56 ft wide. Its design is 
similar to that of the Lindell-Union Bridge and its 
handrails are likewise formed by cut-stone balustrades. 
[hroughout the project all the roadway paving is asphalt 
on concrete foundations, and all the sidewalks are of 
concrete. 

For the pedestrian bridge, steel trusses supporting a 
concrete floor were employed. Graceful lines were 
secured by using trusses of cantilever form with curved 
upper chords. 


EXCAVATED MATERIAL FORMS ‘‘SCREENING 
EMBANKMENTS 


Some solution had to be found for the problem of 
disposing of the excess material, both that taken from 
the cut required for track depression and that contained 
in the old railroad embankment. Therefore it was 
decided to ‘use “screening embankments’’ along the 
sides of the railroad through the park. These embank- 
ments, which were designed to balance the excess 
excavation, were each raised to a level of 10 ft above the 
railroad tracks and were made 10 ft wide at the top, 
with side slopes 2 to 1 on the park side, and 1'/, to 1 on 
the railroad side. A typical section is shown in Fig. 2. 
The north screening embankment was formed in the 
main by the old railroad embankment, which was re- 
duced in section as required, but the south embankment 
was constructed entirely of new fill. Both were sodded 
as a part of the project, but the shrubbery on their 
sides was set out by the city at its own expense. 
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All the telegraph and telephone lines extending along 
the railroad through the park were collected in a single 
conduit and carried on a line of poles set adjacent to 
the tracks. The poles were made short enough so that 
they would not extend above the tops of the screening 
embankments. 

It was agreed between the railroads and the city that 


© Pamn Aerial Surveys 
CoMPLETED GRADE SEPARATION AND TRACK RELOCATION IN 
Forest Park, St. Louis 


the latter would do all the work except the shifting and 
reconstruction of railroad tracks and facilities, which 
were to be done by the railroads, and that the joint cost 
of the work would be apportioned between the city and 
the railroads by the Missouri Public Service Commission. 

Grading was done in two operations. The ‘‘first 
cut’’ to the new subgrade was made wide enough to 
allow the permanent tracks to be laid and trains routed 
over them, and then the “‘second cut,’ or remainder of 
the grading work, was done. Through the park the 
“first cut’’ was dug for as much of the width of the new 
roadbed as was possible without endangering train 
operations on the old embankment. The earth was 
deposited along the south side of the cut in the park to 
form the south screening embankment. Much of this 
grading was handled by a drag-line in one operation. 
West of Union Boulevard the Wabash Railway took 
up the old Rock Island tracks and shifted two of its 
own tracks to the north side of the old Rock Island right 
of way to allow room for the grading operations. These 
two tracks were then used by both railroads. The dirt 
from the excavation was carried into the park and wasted 
in the bridge approaches and the south embankment. 

In undertaking the work it was necessary first to 
relocate and lower a sewer of lo-ft diameter in Union 
Boulevard to bring it below the new grade of the tracks. 
Construction of the bridges was commenced before the 
railroad tracks were laid in the new cut but was not 
finished until several months after completion of the 
grading work. Tine last work done was sodding, both 
on the approach fills for the bridges and on the screening 
embankments along the railroad tracks. 

These embankments, which are the special feature 
of the project, form effective barriers between the park 
and the tracks, and largely hide the trains and railroad 
appurtenances from view. Because of the varying 
height of the embankments above the rolling level of 
the land in the park, they are not noticeably artificial. 
They will become much less so as the present planting 
program nears completion. 
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3NGINEERS’ NOTEBOOK 


Irom everyday experience engineers gather a store of knowledge on which they depend for growth as in- 


dividuals and as a profession. 


This department, designed to contain practical or ingenious suggestions 


JSrom engineers both young and old, should prove helpful in the solution of many troublesome problems. 


Simplified Highway Con- 
struction Plans 
By H. C. Hickman 


Juntor, AMERICAN Society or Crvit ENGINEERS 
Derrorrt, Micn. 


IGHWAY contractors often misunderstand and mis- 
interpret the usual set of construction plans used 
by most highway departments, and numerous diffi- 
culties and mistakes occur. Highway construction 
plans, as generally drawn up, contain a key map, sum- 
mary of construction quantities, mass diagram, plan, 
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Fic. 1. PLans Usgep CONSTRUCTION OF SECTION OF 
THs Gitmer-MurRRAY HicHway, IN GEORGIA 
Distribution of Earthwork Plainly Shown 


profile, and station cross sections. Everything the 
contractor needs is contained in these plans, but the 
data are often not sufficiently emphasized. Very few 
contractors realize the real value of the mass diagram 
even if they know how to use it. 

The accompanying Fig. 1 shows part of the actual 
construction plan of a section of the Gilmer-Murray 


Carl F. Izzard, of the U.S. Bureau of Public Roads, Joe! 
T. Daves, formerly of the State Highway Department of 
Georgia, and by me, for the purpose of organizing and 
compiling the necessary data for daily use by the con- 
tractor. 

The plan is very simple and flexible. An alignment 
plan showing the stationing of the P.C.s and the P.T s. 
the degree of curvature, and occasional landmarks on a 
scale of 1 in. to 500 ft gives a picture of the project in 
miniature. Directly under the plan, on a vertical scale 
of | in. to 50 ft, is drawn a profile which can be adjusted 
so that it coincides with the alignment The P.C.s and 
P.T.s, the profile of the ground, and the percentage of the 
new grade constitute a picture of the vertical alignment. 

Under the profile, the earthwork distribution diagram is 
shown. Figures used in plotting are taken directly from 
the field notes. Neat line excavation and embankment 
quantities are plotted above and below the line, respec- 
tively, at each 50-ft station. The distribution and the 
yardage to be moved in each block are indicated by the 
dotted arrows. The number in parentheses is the 
average haul in stations. The cross-hatched lines indi- 
cate the areas of excavation which balance the embank- 
ment within the same 50-ft station. Borrow and waste 
are shown by detached blocks above and below the main 
diagram, respectively. 

This plan is easier to draw up than the usual set of 
plans and takes less time. It affords a compact, simple 
picture of the important data used by the contractor in 
his work and can be used to great advantage on any grad- 
ing project as a check on daily production and a progress 
chart. 


Air Required by Air-Lift 
Pumps 


By Francis Bates 


Associate MemBer AMERICAN Society or Crvit ENGINEERS 
Consuttinc Encriveer, Los ANGELES, CAtir. 


ACCORDING to popular conception, the explanation 

of the working of an air-lift installation for raising 
water is simply that the air pipe is submerged as dee ply 
as possible in the liquid, the compressed air is loosened, 
and then “thar she blows.’’ As a matter of fact, the 
expansion of the air follows the laws of permanent gases, 
and a theoretical solution of the amount of energy re- 
leased is fairly simple. 

Since air compressors are usually rated for capacity @' 
sea level and at a temperature of 60 F, the basi 
formula for an air-lift pump should be for similar cond- 
tions. Hence, let 


atmospheric pressure (14.73 Ib sq in.) 


p; = absolute submergence pressure (gage + /» 


Highway, a 24-mile project connecting Chatsworth and V, = theoretical number of cubic feet of free at 
Ellijay in north Georgia. This plan was developed by required per gallon 
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3, Now 


he energy of the compressed air (w) is that of iso- 


mal expansion from the pressure p, to the pressure 
the equation being 


lherefore, with W expressed in foot-pounds, the energy 
ne cubic foot of free air (V2), expanding from ~, to 


De 


Assuming the liquid to be water weighing 8.33 lb per 
gal, the foot-pounds required to raise one gallon a dis- 
tance of h ft will be 8.33 h. Then, theoretically, the 


833 8.33 h 
pi 
144)(14.73) log, — 
(144)(14.73) log bs 


255 log. a 


For more convenient handling, this is changed to the 
common logarithmic base and becomes 
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h h 
Vy = = [4] 
(255) (2.3026) logio bs 587 log bs 


Taking H ft as the submergence of the air inlet and 
substituting for the pressures p,; and f their equivalent 
water heads, in feet, the equation takes the familiar 
form of 


This is the base formula for computing the cubic feet 
of free air required to raise one gallon of water a distance 
of A ft, with a submergence of 7, and represents an in- 
stallation of 100 per cent efficiency at sea level. It is 
readily seen that this can be changed so as to apply to 
any liquid by substituting the actual weight per gallon 
and the equivalent heads for p; and pr». 

As is the case with any type of pump, an effici( cy of 
100 per cent is unattainable. The coefficient 387 is 
usually called C, and various values are assigned to it 
which represent the expected efficiency in percentage. 
That is, if C were 293, the pumping efficiency would be 
50 per cent. 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


River Discharge Formula Corrected 


lo THE Eprror: There seems to be some error in Dr. Chatley’s 
formula as printed in your July issue, page 397. In the first place, 
the coefficient of kinematic viscosity of water at 20 C is 0.00000- 

10 sq meters per sec which, for a pipe with a hydraulic radius of 1 
m and a velocity of 1 m per sec, would make Reynolds’ number 
'D/_ = 3,996,000 (it would be exactly 4,000,000 at about 
204 C). But as applied to channels, Reynolds’ number is gen- 
rally taken to mean VR/» (as, in fact, Dr. Chatley clearly 
stated in the next line below his formula). It would seem then that 
\V should be 990,000 VR, or roughly 1,000,000 VR, instead of 
4,000,000 VR. 

Now consider a river for which nm = 0.030, V = 1 m per sec, 
and R = 1m. Calling N = 4,000,000 and substituting in the 
formula, C = 48.4 and S = 0.000427. If we call N = 990,000, 
we get C = 44.6 and S = 0.000503. With these data both Kutter's 
ind Manning’s formulas give S = 0.000900, and as they are known 

) be fairly satisfactory in this range there is evidently an error in 
Dr. Chatley’s formula. 

He speaks of this formula as conforming to the requirements 
f the Reynolds-Rayleigh law of dynamic similarity. If by this 
means that it is dimensionally correct, I think he is mistaken. 
makes C dimensionless (if m is regarded as dimensionless) 
viule, as can be readily seen by solving the de Chezy formula for 

should be of the dimensions [L'/*T~"] or the square root of an 
acceleration. 


Ly 


RALPH W. Powe, M. Am. Soc. C.E. 
Assistant Professor of Mechanics 
Ohio State University 
umbus, Ohio 
st 1, 1933 


THE Epitor: I appreciate Mr. Powell’s comments of 

cust 1. In my letter I omitted to include a note that ‘‘the 
cteristic dimension has been taken as four times the hydraulic 
racius so as to agree with the pipe investigations. N should be 


written VD/» instead of VR/y.” This clears up the anomaly 
referred to in the first part of his letter. 

As to his second point, the numerical value of C does depend on 
the square root of an acceleration (just as in the Ganguillet formula), 
and this fact is indicated by the words ‘‘metric units.’’ If it is to be 
expressed in zero-dimensional form, the right side should be di- 


vided by 981 and the left side by Vv £. 


HERBERT CHATLEY 
Engineer-in-Chief, Whangpoo 
Conservancy Board 
Shanghai, China 
August 30, 1933 


Fulton Dam Tainter Gate Discharge 


To THe Eprror: The lack of consistency in the results derived 
by Mr. Ripley in his paper, ‘Discharge Through Tainter Gate 
Openings,”’ in the July issue, is due to the manner of derivation 
rather than any inherent fault in the data. The gate in question 
is not an orifice of free discharge, and the theoretical head should be 
measured to the top of the gate opening, rather than to the center 

In the accompanying Fig. 1 are illustrated the flow conditions 
through the gate opening at Fulton Dam for a head of 9 ft anda 
gate travel of 4 ft, as given in Table I of Mr. Ripley's article. The 
diagram at the left of the figure represents the forces acting on the 
outflowing prism of water. The total pressure in the direction of 
flow equals the area of the gate opening times the pressure head 
measured from the water surface to the center of the gate. How- 
ever, due to the fact that the weight of the stream of water, after 
it has passed the gate, is fully supported by the bottom of the 
channel, there is a back pressure in the direction opposite to the 
flow. This pressure is equal in amount to the area of the gate 
opening multiplied by the pressure head equal to half the height 
of the gate opening. Thus the motion of water through the gate 
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I 
1) 2 3) (4) 
Errecrive 
Traver Vetociry Heap TMBORBTICAL 
or Garr MB®ASURED FROM 
ON Water Sueract Turovonrn Gate ARBA OF 
RACK ro Tor or Gare OPENING Gate OPrentno 
In Ft )PRNING, in Ft Cu Ft per Sec Sq Ft 
1 8.23 23.01 20.6 
2 7.62 22.14 36.5 
6.90 21.06 56.0 
‘4 6.15 19.89 76.0 
5 5.35 18.54 o7.4 
4.54 17.09 119.0 
7 +.62 15.26 143.5 
2.71 13.20 167 .7 


is caused by the unbalanced pressure of the head measured from 
the water surface above the gate to the top of the opening 

Che laws of discharge through openings of this type, under 
varying conditions of submergence, are discussed by Julian Hinds, 


Water Surface above Gate 


/ | 
~ = 


Net Pressure 


Equivalent to A, 


Fic. 1. FrLow Conprrions at Futton Dam, N.Y., For HEAD oF 
9 Fr AND GATE TRAVEL OF 4 FT 


M. Am. Soc. C.E., in an article entitled ““Rating Curves for Canal 
Head Gates,” in the May 1922 issue of the Reclamation Record, 
and also by J. S. Longwell, M. Am. Soc. C.E., and Julian Hinds 


Vou. 3, No. 


RECOMPUTATION OF COEFFICIENTS FOR TAINTER GATE OPENING aT FuLTON Dam, New Yorx 


(5) (6) (7) (8) 
ACTUAL 

DiscHarGe Coerricient Coerricienr 

rroM Me or DIscHarGcE or Drscwarce 

THBORRBTICAL RIPLey's DISRBGARDING CONSIDERING 

DiscHaroe MBASUREMENTS VeLociry VeELocrry 

Cu Ft per Sec Cu Ft per Sec or APPROACH or APPROACH 
71 360 0.76 0.76 
779 620 0.79 0.76 
1,180 S90 0.76 0.75 
1,512 1,200 0.80 0.7 
1,805 1,425 0.79 0.76 
2,035 1,650 0.81 0.77 
2,187 1,604 0.73 0.69 
2,250 1,800 0.80 0.74 
Averages........ 0.78 0.75 


in an article, “‘imscharge Coefficients for Canal Head Gates.” 
in the October 1919 issue of the same publication. Examples 
given in these articles illustrate the transition from free flow to 
submerged flow, as the outfall conditions change. 

Where the velocity of approach is of definite value, the head due 
to that velocity should always be added to the computed or meas- 
ured effective head. The coefficients calculated by Mr. Ripk y 
have been recomputed on the basis of the head, h,, Fig. 1, and the 
results are as shown in Table I in this letter. The coefficients in 
Col. 7 of Table I were computed with no allowance for velocity 
of approach. They are irregular, because of the approximate 
nature of the observations, as described by Mr. Ripley, but are 
considerably more consistent than the values shown in the original 
paper. An attempt to allow for velocity of approach gives the 
results shown in Col. 8. Except for the next to the last value in 
the column, the values are more uniform than those in Col. 7 
Mr. Ripley may have additional information that will enable 
him to improve on the coefficients shown in Table I. 


Ben GUMENSKY 
Assistant Engineer, Metropolitan 
Water District of Southern California 
Los Angeles, Calif, 
September 19, 1933 


Early Concrete Mixes of Excellent 


Quality 


lo THe Eprror: In connection with Dr. Mead’s comments on 
early concrete specifications which appeared in the August issue, 
the impression may inadvertently have been given that the early 
specifications of the U.S. Bureau of Reclamation were deficient 
and that the resultant concrete may not have been comparable 
in quality to that used in present-day structures. It is my obser- 
vation that this early concrete was of excellent quality and that 
the bureau's specifications, as well as contemporaneous concrete 
specification did provide for a proper proportioning of the ingre- 
dients 

Che earliest specifications of the U.S. Bureau of Reclamation 
(1903) defined the proportions as one barrel of packed cement to 
seven barrels of mixed aggregate but also required experimenta- 
tion to determine the best proportioning for the ingredients avail- 
able. Some of these 1903 specifications expressed a preference 
for, but did not demand, machine mixing. In 1905, in the prepara- 
tion of specifications for the Klamath Reclamation Project, we 
provided for definite proportions of cement, sand, and gravel 
for different qualities of concrete, and we also required machine 
mixing for all masses of concrete whose volume exceeded 100 cu yd. 

Practically all of the older specifications provided specifically 
for the proportioning of ingredients though in less detail than is 
now customary. In Haupt's Engineering Specifications and Con- 
tracts, published in 1887, there are given several examples of con- 
crete specifications, some of which date back to 1875, and all of 
which specify definite proportions of cement, sand, and coarse 
aggregate. It is of interest to note that one of these—a specifica- 
tion for a bridge foundation prepared by the Pennsylvania Rail- 
road Company, in 1875—specifically required the sheer dropping 
of concrete from a height. This is generally not permitted now for 
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fear of possible separation of the ingredients. Evideritly the writer 
of the specification thought that such dropping would ensure a 
proper compaction of the concrete. The provision was as follows 


“The concrete must be placed in the foundation in layers not 
over a foot thick, and must either be thrown from a height of not 
less than ten feet, or else such layer must be well rammed until a 
film of water appears on the surface, but not enough to make it 
quake.” 

One of the earliest concrete jobs of which I personally had charg« 
was the construction of some railroad bridge piers in 1896. The 
specifications for the concrete in these piers clearly provided for 
the proportioning of concrete ingredients, and these specifications 
had been standard on this railroad for some years. The required 
proportions, by volume, were 1 part of cement, 2 parts of sand 
3 parts of gravel, and 4 parts of broken stone. 

Josepu Jacoss, M. Am. Soc. C.E 
Jacobs and Ober, Consulting 
Engineers 
Seattle, Wash. 
Sept. 18, 1933 


Present Survey Data Should Be 
Used 


To tHe Eprror: In your August number, Major 
concisely described the very creditable achievement of th 
Coast and Geodetic Survey during the past century in establisng 
a precise survey control system covering a large part of the Nation 
He might well have mentioned the fact that this govern: 
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ag cy has actively cooperated in making its information generally 
iva lable 

e engineering profession has shown a certain apathy or lack 
f .ppreciation of the importance of making use of these data, 
esr cially in highway work. A certain county has recently com- 
da ten-million-dollar hard-surfaced road network. The plans 
hese roads refer to an arbitrarily assumed level datum formerly 
iopted at the county seat, despite the fact that the relation 
- ween this datum and sea level has been accurately determined 
published. At very little, if any, added expense, these road 
ians could be based on sea level datum and bench marks estab- 
ished at suitable places, such as on bridges and culverts, and also 
nes secured to triangulation points. With this national survey 
control, road locations could be accurately plotted on the Clarke 
spheroid projections, in their true horizontal and vertical relation 

ther projects. The plans would be of much greater future 
value in making studies of water resources, power transmission 

railroads, and other projects. 

| is not, however, my purpose to single out a particular road 
system, because nearly the same comment is applicable to most 
ighway projects. It is probably true that in the case of many 
solated highway projects, ties to national survey control would 
not be of much assistance in the acquisition of right of way or 
n actual construction. But the general practice of securing these 
ties will result in a vast accumulation of useful data of ever-in- 
creasing value. The degree of accuracy of highway and railway 
surveys is generally sufficient for this purpose. 
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To illustrate, assume that an engineer is required to make a 
study of a certain valley for water-supply development or flood 
control, and that the highways and railroads traversing the valley 
are properly related by national survey control. Without field 
work, cross sections of the valley along the highways may be taken 
directly from their plans, and the valley width and slope deter 
mined. If it is necessary to make a map of the valley, the high 
way and railroad locations may be plotted to serve as control, 
with bench marks conveniently located. If maps of a part of the 
valley have been prepared previously, they may be incorporated 
with slight changes, but if they have not been properly related to 
the national survey control, they will be of but slight value 

The compilation of the control data along highways should be a 
function of the various state highway departments, in conjunction 
with the U.S. Coast and Geodetic Survey and the U.S. Bureau of 
Public Roads. Where Federal funds are contributed to any proj 
ect, the Government may properly require the use of national 
control in surveys. During the past century a splendid system of 
national survey control was almost completed. In the coming 
century we should make full use of it 


CHARLES O. Boynton, Assoc. M. Am. Soc. C.E 
Field Engineer, Standard Oil Company 


Kansas City, Mo. 
October 5, 1933 


Duluth Begins Sewage Treatment 
Works 


lo THe Eprror: Duluth’s sewage disposal problem, described 
y Mr. Wilson, in the September number, is in a general way 
Lakes where the water supply is obtained from the same body of 
water into which the sewage is discharged. Unlike Chicago, 
Duluth and Superior cannot readily divert their sewage flow 
nto some other drainage basin by reversing the flow of the St. 

uis River. As in Milwaukee and Cleveland, proper sewage 
lisposal is of vital importance in protecting the safety of the 
iblic water supply. Also, as in those cities, it is not practical 

dispose of the sewage except indirectly into waters used as a 
source of water supply. The dilution factor in Lake Superior is 

ry high. Nevertheless, it has long been the opinion of health 

thorities that some better method of sewage disposal is essential 

1 satisfactory program of water treatment and in relieving 
oth general and local nuisances. 

lhe system described by Mr. Wilson contemplates the ultimate 
vollection, and treatment at a single plant, of the sewage and the 
rdinary commercial and industrial wastes from the entire city, 
ccept for a somewhat isolated area in the west end. Final dis- 
posal will be into the harbor at a straight-line distance of about 
| miles from the water-works intake. The treatment of certain 
ndustrial wastes is, to a certain extent, a special problem and is to 
e dealt with separately. The project appears to be comprehen- 
sive, at least as regards the disposal of the sewage. 

The site of the treatment plant is centrally located at the 
ower end of St. Louis Bay, which is in reality an inner harbor. 
Sefore reaching the lake proper, the river water into which the 
ewage will be discharged must first pass through a comparatively 
‘arrow channel into the Duluth-Superior Harbor from which it 
will enter Lake Superior. The construction cost of the first unit 
‘this project is estimated by Mr. Wilson to be about $1,600,000, 
r approximately $20 per capita on the basis of the population 
ctually served. He roughly estimates the annual charges at 
$190,000, or $2 per capita per year. These estimates include the 

f intercepting sewers and force mains. 
s project, when completed, will offer a better safeguard to 
iblic water supply than any of the other projects given serious 
leration, as the actual place of discharge is 11 or 12 miles 
he intake. Unfortunately, funds will not permit the com- 
of the entire project at this time. It is therefore proposed 
rcept the sewage now being discharged directly into the lake 
ins of the works under construction and to convey it to a 
ng station near the entrance to Duluth Harbor, where it 


will pass through screens with '/,-in. mesh, be chlorinated and 
discharged into the lake at a place about 8 miles distant from the 
water-works intake. This will undoubtedly improve the situation 
as regards the safety of the water supply, and will alleviate some 
of the local nuisances associated with the discharge of sewage 
through many individual outlets 

It is unfortunate that the financial situation makes necessary 
the use of these temporary means of disposal for a large part of 
Duluth’s sewage. It is sincerely hoped that money will soon be 
made available so that the work can be finished and full benefits 
realized. 

Because of their geographical position at the head of Lake 
Superior, Duluth and Superior should be materially benefited by 
the completion of the St. Lawrence Waterway. If these cities 
enjoy the substantial increases in population that it is predicted 
will result from the completion of this important project, the sew 
age disposal situation, unless taken in hand, may become much 
more critical than it is at present. It is well that Duluth has pro- 
gressed as far as it has toward the solution of its share of the 
problem. 

J. A. Cur_ps, M. Am. Soc. C.E 
Chief Engineer, Metropolitan 
Drainage Commission 
St. Paul, Minn. 
October 6, 1933 


The Cost of Education Should 
Be Reduced 


DeaR Srr: After reading the symposium on taxation, in the 
August issue, I feel that it may be pertinent to point out that 
none of the authors emphasized one conspicuous cause of burden- 
some taxes and that is the poor government of some of our states 
and most of our large cities. They are badly organized. In general, 
no agency exists for scrutinizing and coordinating the activities 
of these governments and for ensuring that their personnel be 
kept in reasonable relation to the work to be done. Employment 
in their service is treated as a political perquisite, and in many 
instances places on the public pay roll are given to persons who are 
not expected, and in some cases are unable, to perform any useful 
work. When to this is added favoritism, under lax laws, in the 
making of purchases, in the planning of public works, and in the 
award of contracts, for these works and the inspection of their 
execution, the result is a burden to the taxpayer, which might 


| 
— 
vu 3, No.1 &g 
| 
| 
| 
hing 
ntal 


630 


readily be alleviated without any lowering in the standards of 
public service 

Some of these evils are matters of common knowledge. Many 
of them are peculiarly within the knowledge of engineers, who 
should not passively acquiesce in their continuance. This is, 
perhaps, merely a repetition of Mr. Goodrich’s ‘‘taxation axioms.”’ 

rhere is one point on which it is possible to be specific, namely, 
education at public expense. Mr. Bane states that education 
accounts for 40 per cent of the taxpayer's dollar (in the community 
in which I live it accounts for over 50 per cent of it), and he infers 
that this expenditure cannot be cut without detriment. Those who 
have seen something of our public schools will question Mr. Bane’s 
conclusion Every educable pupil should have the opportunity 
to train his reasoning powers and access to the body of knowledge 
of history, literature, mathematics, and civics that will serve as a 
basis for such specialized further effort as each may desire to make 
at his own expense. But our schools should not go beyond this, 
and I doubt whether the elaborate buildings, equipment, and other 
paraphernalia that the school authorities now demand are justified 
by corresponding improvement in the civic standards of the bene- 
heiaries 

School boards and the teaching profession should prove that the 
things for which they ask the citizen to pay are necessary and 
advantageous. Certainly, I have difficulty in believing, as I was 
once asked to do, that it is proper that manicuring and beauty 
culture be taught at public expense. There are undoubtedly other 
courses equally unjustifiable that are being pursued in our public 
schools. Pruned of luxuries and excrescences, school budgets can 
readily be reduced, and the pupils will benefit by being forced to 
concentrate their faculties on worth-while studies. ‘‘Snap’’ courses 
should be eliminated and elective courses reduced to a minimum. 


CHARLES Ke_ier, M. Am. Soc. C.E. 
Byllesby Engineering and 
Management Cor poration 
Chicago, Ill. 


September 29, 1933 


Evaluation of Highway Service 


Dear Srr: The article by Mr. Mehren, in the August issue, on 
keeping highway improvement sold to the public is very timely. 
Most significantly he says, ‘‘The most important feature of present 
highway operation is its economics. The day of emotional appeal 
is past. Hard business facts regarding the profitableness of the 
highway to the user will dominate highway planning from now 
on.”’ The step that must now be taken is the compilation of the 
business facts to which he refers. As yet few attempts have been 
rade to evaluate highways from this standpoint. 

Aware of the importance of this problem, the Highway Re- 
search Board has undertaken a project which has for its objectives 
the enunciation of correct principles to govern the evaluation of 
general-use highway svstems, the outlining of procedure, and the 
promotion of the actual evaluation of such highways in the various 
states. These things need to be done in order that the reports 
suggested by Mr. Mehren may be placed before the public. 

Che fact that the highway transportation system is not under a 
single ownership and management does not complicate the situa- 
tion. The public owns and maintains the highway, for the use of 
which it charges certain definite rates. A general-use highway 
system is, in fact, a public utility, and its costs and earnings can be 
compared and its economic justification determined by the methods 
commonly applied to utilities. That the charges are paid by 
users through various kinds of taxes should not obscure the fact 
that they are earnings 

The relation of the physical characteristics of the highway to the 
operating costs of the vehicles is also important, for although 
vehicle-operating economies may not accrue directly to the state 
as owner of the highway utility, they will affect most of the citizens 
as users of vehicles. The basic relation to be investigated is that 
between the annual cost of the highways and their earnings. 
That will show, from a bookkeeping standpoint, whether the 
utility is being operated at a profit or a loss. Studies of the rela- 
tions between the physical character of the roads and the costs of 
operating vehicles over them are also important, as they will 
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tell whether or not the users are receiving fair value for ¢)..ir 
money. 

Analysis of a given highway system, as contemplated for |), 
project of the Highway Research Board, involves determina 
of four factors: (1) average annual cost; (2) annual earnir >; 
(3) relations between the physical characteristics of the road d 
vehicle-operating costs; and (4) highway transportation cost pe¢; 
vehicle mile for various sections of the system. Adequate tr fic 
surveys are necessary for the determination of the second and 
fourth items. 

These factors are equally useful in evaluating an existing high 
way service or in seeking justification for contemplated extensions 
and improvements. The object in making such analyses of costs 
and earnings is to be able to furnish the public, both as stockholders 
in the highway utility and as users of its service, with easily 
understandable statements concerning the financial condition 
of their property. 

A general-use highway system should earn enough to cover its 
annual cost and should furnish transportation service at thy 
lowest cost per vehicle mile consistent with adequate service. 


Roy W. Crum, M. Am. Soc. C.F 
Director, Highway Research Board 


Washington, D.C. 
September 29, 1933 


Construction of Fireproof Piers 


Dear Sir: In the article, ‘Salvaging a Burned Pier,”’ by R. T 
Betts, in the October issue, ernphasis is placed upon the fact of 
successful reconstruction in record time. The points that are 
brought out will certainly help in the reconstruction of similar 
projects destroyed by fire, of which there have been a great many 
in the past few years. 

One particular feature that should have been especially empha- 
sized was the change in the design of the framing supporting the 
lower deck of the pier. Mr. Betts points out that, in the re 
construction of the pier substructure, all longitudinal timbers 
except the fender system were omitted from certain areas. He 
also goes on to say that for the original deck system consisting of 
stringers, planking, and concrete, were substituted a 10-in. rein- 
forced concrete slab for the main pier and an 8-in. slab for the bulk- 
head protected by a 2-in. asphaltic wearing surface. What | 
wish to emphasize in this connection is the fact of the omission of 
longitudinal timbers, which I believe to be largely responsible for 
the disastrous fires that have recently caused the destruction 
of so many piers. These longitudinal timbers create continuous 
pockets in which a fire travels from end to end of the structure and 
cannot be reached by streams of water from the hose lines of the 
fire-fighting forces. 

A simple change in the design of the substructure eliminates 
these continuous longitudinal pockets and substitutes cross 
barriers in the form of heavy timber caps on top of the piles at 
intervals of 10 ft. This will absolutely prevent the rapid passag 
of fire along the under surface of the deck. These timber fire 
stops are an additional safeguard to prevent fire from traveling 
along the piling and bracing below the supporting cap pieces 
They will also tend to stop the passage of fire in any inflammable 
liquids floating on the surface of the water under the pier. 

My experience with concrete slabs for the decking in a pier on 
Staten Island shows that, in a few places, there is some liability 
to spalling of the under surface of the slabs, with consequent 
exposure of the reinforcing rods to the corrosive action of salt 
water and weather. The concrete slab, therefore, should be su! 
ject to regular inspection and repair in order to prevent serious 
crumbling as a result of this tendency to expose the reinforcing 
rods. 

Earit W. Harrincton, M. Am. Soc. C.E. 
Vice-President and Engineer, Manufacture 
Mutual Fire Insurance Company 
New York, N.Y. 
October 5, 1933 
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SOCIETY 


AFFAIRS 


Official and Semi-Official 


Codes for the Construction Industry Under NRA 


Basic Regulations for All Construction and Supplementary Provisions for 
Engineers Are Formulated 


NDER the NRA, construction has been classed 
as a basic industry to be administered under a 
general Code of Fair Competition. Subordinate to 
uch larger classification will be the component parts 
of the construction industry, each with its own code of 
fair competition. In this latter category are included 
the codes for the Professional Engineer Division, 
Architects’ Division, General Contractors’ Division, 
Subcontractors’ Division, and others, each of them 
in turn governing further subdivisions. Drafts of this 
basic code and also of the supplementary code dealing 
with the Professional Engineer Division are here given 
for the information of members. 

Formulation of the basic code has been sponsored by 
the Construction League of the United States, with 
which the Society ts affiliated. Many conferences 
were held before the code was in shape for recommenda- 
lion to the Administrator of the National Industrial 
Recovery Act. When it emerged from the public 
hearing on September 6, certain further revisions were 


incorporated so that the code as here given is in the form 
submitted for approval of Government authorities and 
as it is to be supplemented by the Engineers’ Code. 
Likewise, the Engineers’ Code has been subjected 
to much study and repeated revision by a special con- 
Jerence of national scope. In the form finally evolved, 
it was submitted to the Board of Direction and ap- 
proved on September 25. Later, October 9, it was 
considered in public hearing in Washington. Its 
wording as it came from this hearing, but without 
official Government approval, is that given here in full. 
Officers of the committee of the Construction League 
charged with the preparation of the basic code in- 
clude Stephen F. Voorhees, Chairman, and John P. 
Hogan, Vice-Chairman, both Members Am. Soc. 
C.E.; and James W. Follin, Assoc. M. Am. Soe. 
C.E., Secretary. The conference formulating the 
supplementary code for the Professional Engineer 
Division was under the chairmanship of Carlton 8. 


Proctor, M. Am. Soc. C.E. 


Basic Code of Fair Competition for the Construction Industry 


T ) EFFECTUATE the policy or policies of Title I of the 
National Industrial Recovery Act during the period of the 


emergency, to induce and maintain the united action of all ele- 


ments of the Construction Industry under adequate govern- 


mental or private sanctions and supervisions, to eliminate unfair 


competitive practices and to advance the public interest, to reduce 
ind relieve unemployment, to improve standards of labor and 
iving and otherwise to rehabilitate the Construction Industry, 


the following provisions are established as a Code of Fair Competi- 
tion for the Construction Industry. 


|. Definitions—The term ‘Construction Industry’’ as used 


herein is defined to mean the designing, the constructing, and the 


issembling, installing, and applying of manufactured parts and 


products of (a) building structures, including modifications thereof 


ind fixed accessories thereto, intended for use as shelter; and (5) 


nixed structures and other fixed improvements and modifications 
thereof intended for use in industry, commerce, sanitation, trans- 


ortation, communication, flood controi, power development, 


reclamation, and other similar services required for the public wel- 
fare; and the term ‘‘Construction Industry” is further defined to 


nelude all persons who perform such functions, including without 
imitations those persons commonly known and sometimes defined 
y law, as architects, engineers, contractors, and sub-contractors. 
The term “‘person’”’ as used herein is taken to mean a natural 


person, partnership, company, trust, trustee in bankruptcy, 
ssociation, corporation, or agency 


The term ‘‘employers”’ shall 
in all persons who employ labor in the conduct of any branch 
Construction Industry as defined above. The term ‘‘em- 


ployees’’ shall mean all persons employed in the conduct of any 
branch of the Construction Industry as defined above. 

2. Provisions Incorporated from National Industrial Recovery 
Act—(a) Employees shall have the right to organize and bargain 
collectively through representatives of their own choosing, and 
shall be free from the interference, restraint, or coercion of em- 
ployers of labor, or their agents, in the designation of such repre- 
sentatives, or in self-organization, or in other concerted activities 
for the purpose of collective bargaining or other mutual aid or pro- 
tection. 

(b) No employee and no one seeking employment shall be re- 
quired as a condition of employment to join any company union 
or to refrain from joining, organizing, or assisting a labor organiza- 
tion of his own choosing. 

(c) Employers shall comply with the maximum hours of labor, 
minimum rates of pay, and other conditions of employment, ap- 
proved or prescribed by the President. 

(d) This Code and all provisions thereof are expressly made 
subject to the right of the President in accordance with the provi- 
sions of Section 10(6) of the National Industrial Recovery Act 
from time to time to cancel or modify any order, approval, license, 
rule, or regulation issued with respect hereto under Title I of said 
Act. 

3. Minimum Wages—Employers in the Construction Industry 
shall pay wages, (a) Not less than the minimum rate of wages for 
unskilled labor hereby established which shall be not less than 
forty cents (40¢) per hour unless the hourly rate for the same 
class of work on July 15, 1929 was less than forty cents (40¢) 


EIGHTY-FIRST ANNUAL MEETING, January 17-20, 1954, in New York, N.Y., at Society Headquarters 
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per hour in which case the hourly rate shall be not less than that 
of July 15, 1929 and in no event less than thirty cents (30¢) per 
hour, and furthermore, in any event 

6) Not less than the minimum rate of wages for accounting, 
clerical or office employees hereby established as follows: $15 
per week in any city of over 500,000 population, or in the immedi- 
ate trade area of such city; $14.50 per week in any city of between 
250,000 and 500,000 population, or in the immediate trade area 
of such city; $14 per week in any city of between 2,500 and 250,000 
population, or in the immediate trade area of such city; and $12 
per week in towns of less than 2,500 population. Population shall 
be determined by the 1930 Federal census 

(c) Nothing herein contained shall be construed to apply to 
employees whose rates of wages are established for specific projects 
by competent governmental authority (Federal, State or political 
subdivisions thereof) acting in accordance with law or to employees 
whose rates of wages are established by wage agreements now in 
force. 

4. Maximum Hours—Employers in the Construction Industry 
shall not employ any employee, (a) In excess of the maximum 
average of forty (40) hours a week during a six months calendar 
period, or forty-eight (48) hours in any week in such period, or 
eight (8) hours in any one day, excluding employees engaged in 
professional, executive, administrative or supervisory work; those 
engaged in cases of emergency work requiring the protection of 
lile or property, and those in establishments employing not more 
than two persons in towns of less than 2,500 population, which 
towns are not part of a larger trade area. Population shall be 
determined by the 1930 Federal census. 

(6) Employers shall not employ accounting, clerical or office 
employees in any office or in any place or manner for more than a 
maximum average of forty (40) hours a week during a one-month 
calendar period, excluding employees in managerial or executive 
capacities and those in establishments employing not more than 
two persons in towns of less than 2,500 population, which towns are 
not part of a larger trade area. Population shall be determined by 
the 1930 Federal census. 

(c) Nothing herein contained shall be construed to apply to 
employees whose hours of labor are established for specific projects 
by competent governmental authority (Federal, State or political 
subdivisions thereof) acting in accordance with law or to em- 
ployees whose hours of work are established by wage agreements 
now in force 

4-A. Area Agreement for Hours and Wages—-Minimum rates of 
wages and maximum hours of labor may be established nationally 
or for a region or locality by mutual agreements reached through 
bona fide collective bargaining between truly representative na- 
tional, regional or local groups of employers and employees. In 
no event shall such minimum rates of wages be less than those 
established in Section 3 hereof, nor in any event shall such maxi- 
mum hours of labor be more than those established in Section 4 
hereof 

5. Minimum Age—An employer in the Construction Industry 
shall not employ any minor under the age of sixteen (16) years or 
under any greater age specified by law or competent govern- 
mental authority 

6. Amendments—Amendments to or revisions of this Code may 
be proposed by the National Administrative Committee or any 
national trade association or professional body representative of 
any recognized functional division within the Construction In- 
dustry and when approved in accordance with the provisions of 
the National Industrial Recovery Act shall become binding upon 
the Construction Industry 
7. Administrative Commitiee—To effectuate the purposes of 
this Code and of the National Industrial Recovery Act and to 
provide for administration and coordination within the Construc- 
tion Industry, there is established a ‘‘National Administrative 
Committee’ which shall consist of the Policy Committee of the 
Construction League of the United States, as that committee is 
from time to time constituted, and three non-voting members to 
be appointed by the Administrator of the National Industrial 
Recovery Act his committee shall have authority to establish 
such sub-committees and state, regional or local committees, 
sub-committees or agencies with such delegated powers, as it may 
deem necessary, and this committee may at any time and from 
time to time require of any employer, trade association or profes- 
sional body in the Construction Industry any information relating 


634 Civit ENGINEERING for November 1933 


Vou. 35 N o. Ir 


to wages of employees, hours of labor or other conditions of o+ jy 
the Construction Industry pertaining to the provisions or (he 
operation of this Code, and may, and at the request of the (gq. 


ministrator shall, from time to time present to him such infor: ». 
tion or reports as he may require; and this committee may, ing 
at the request of the Administrator shall, present to him such 
recommendations, as to conditions in the Construction In: ry 


as they may develop, as he may specify, together with such «ther 
recommendations as in the opinion of the committee may te: d + 
effectuate the operation of the provisions of this Code or any 
supplemental code proposed or made a part of this Code or the 
policy of the National Industrial Recovery Act. 

8. Supplemental Codes—-1t is intended that this Code for the 
Construction Industry shall be amplified and expanded by supple- 
mental codes prepared and proposed by trade or industrial associa. 
tions or professional bodies within the Construction Industry 
representative of the various functions of the Construction Indus. 
try or subdivisions thereof. Such supplemental codes shal], so 
far as possible, and subject to the general approval of the Ad- 
ministrator, be administered by administrative committees or 
agencies therein respectively established. Such administrative 
committees so established shall have the power to hear and to recom. 
mend adjustments or reconciliations of any controversy be- 
tween or complaint made by any employers or associations thereof, 
who shall be subject to the provisions of any such supplementa! 
code or codes. In the event that any such adjustments or re 
conciliations so recommended shall not be accepted by such em- 
ployers, or associations thereof, such administrative committees 
shall, at the request of any party directly concerned, refer any 
such controversies or complaints to the National Administrative 
Committee hereinabove established, for appropriate adjustments 
by it. In the event that the adjustment or reconciliation recom- 
mended by the National Administrative Committee shall not be 
accepted by any party to the controversy or complaint, the Na- 
tional Administrative Committee shall, at the request of any 
party directly concerned, refer the matter to the Administrator 
who, at his option, may hear and determine any such controversy 
or complaint. Any adjustment or reconciliation of any such con- 
troversy or complaint determined by the Administrator shal] be 
final and shall bind the employers, or associations thereof, in- 
volved in any such controversy or initiating any such complaint 

It is the spirit of the foregoing provisions that, so far as possible, 
controversies or complaints arising within any of the functional! 
groups or subdivisions of the Construction Industry covered by a 
supplemental code shall be fully determined and adjusted by the 
administrative committees or agencies established in such supple- 
mental code, and that, whenever the adjustments or reconcilia- 
tions recommended by such administrative committees or agencies 
are consistent with reasonable compromise, recourse shall not be 
had or appeal made to the National Administrative Committe: 
or to the Administrator. 

Any such supplemental codes submitted by such functional 
groups or subdivisions of the Construction Industry shall provid 
for minimum rates of pay not less than and for maximum hours of 


his 


work not more than the limitations established therefor in thi 
Code. 

Supplemental codes prepared by national trade associations or 
professional bodies within the Construction Industry may be 
submitted to the National Industrial Recovery Administrator by 
the National Administrative Committee herein established when 
consistent with this Code and other rules and regulations promu! 
gated by the President and when within the spirit and purpose o/ 
the National Industrial Recovery Act, but nothing herein con- 
tained shall be construed to prevent a trade association or 
representative group or body within the Construction Industr) 
from submitting a code directly to the National Industrial R« 
covery Administration. 

The construction industry under this and supplemental codes 
shall provide for the registration of all construction contracts anc 
work projects in accordance with such rules and regulations 
shall be established by the National Administrative Commuttec 
and shall collect and collate facts and data in regard to the Co! 
struction Industry and shall provide for an equitable apport 
ment and distribution of the costs. 

9. Adjustments—In the event that any buyer subject 
Code shall have contracted before June 16, 1933 to purcias 
goods, structures, or parts thereof at a fixed price for deliver 
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that date and prior to the expiration of this Code, he shall 

e an appropriate adjustment of said price to meet any in- 

se in cost to the seller caused by the seller’s having signed the 

dent’s Reemployment Agreement or having become bound 
uny code of fair competition approved by the President; pro- 

d, however, that in view of the fact that construction opera- 

is customarily involve the furnishing of various goods and 
‘ructures, Or parts thereof by a continuous series of independent 

term contracts and agreements at fixed prices between various 

ies, such as owners (including government departments), 

lers, contractors, sub-contractors and others, such adjust- 

ts shall be contingent upon similar appropriate adjustments 

made by all other parties thus participating, from and in- 
cluding the initial vendor of such goods and structures or parts 
hereof to and including the owner of the works or structure upon 
which they are used. 

). Bid Peddling Prohibited—The practice of “Bid Peddling”’ 
by any person as defined in Section 1 of this Code is an unfair 
trade practice and is prohibited by this Code. Furnishing to any 
bidder or other person, either directly or indirectly, at any time 
prior to the publication of the bids, any information, statement, 
or intimation relative to his own bid, to the bids of others, or to the 
awarding authority's own estimate is prohibited. 

Bidding Practices—The following bases of contractual agree- 
ments are recognized as fair trade practices; guaranteed price, 
cost of work plus a fee, unit price, lump sum, and other contractual 
methods not inimical to the public interest, providing that the 
regulations contained in this Code of Fair Competition are met. 

It is recognized that the preparation of a bid is a service involving 
an expense to the bidder, therefore, inviting and receiving of an 


unreasonable number of bids results in an economic waste. It is 

recommended that invitations to bid should not exceed six (6) in 

number 


Wherever the designation ‘“‘awarding authority’”’ is employed, 
his refers to architects, engineers, contractors, sub-contractors, 
or other persons who may award contracts or purchase materials 
for construction purposes and these, therefore, are to carry out all 
the requirements enumerated below. 

1) Prequalification of competency of bidders to perform the 
work involved is imperative. No contractor, sub-contractor, 
furnisher of material or equipment, as the case may be, shall be 
permitted to bid unless he has demonstrated to the awarding 
authority that he is competent technically and financially to per- 
form the work. 

There shall be no collusion between the awarding authority 
ind the seller, nor between the different sellers in the preparation 
of any bids, nor shall the awarding authority use any bid which 
e has reason to believe is at or below cost; but where this ques- 
tion arises, the purchaser must give the seller the opportunity of 
lemonstrating by cost sheets or other methods, the correctness of 

bid that he has submitted, if he desires its consideration. 
Collusion in any form is to be considered an unfair practice under 
this Code and is prohibited. 

) An awarding authority inviting bids shall make available 
complete plans and/or specifications and other pertinent informa- 
tion in order that the bidder may prepare a complete estimate or 
bid in accordance therewith. 

An awarding authority shall designate a specific hour and 
place for receiving and opening of bids. All bids shall be sealed 
and signed by the bidder or his duly authorized agent. Bids 
received after the opening of bids shall be returned unopened. 

received by the awarding authority from uninvited bidders 
hall be returned unopened. 
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(e) Supplemental codes shall require that the code authority 
for each trade shall provide a depository fer duplicate bids, and 
shall require that all bidders file sealed copies of their bids, and 
any revisions thereof, with such designated depository. 

(f) The awarding authority shall make an award or reject all 
bids, or obtain an extension of time from the bidders, within 
twenty (20) days after the opening of bids and shall make such 
award to a bidder, at his original bid price, who has complied with 
these rules. 

The right to reject all bids is reserved to the awarding authority. 
Where all bids are rejected, bids shall not be again invited or sub- 
mitted previous to the elapse of ninety (90) days from the date of 
such rejection, except there be a substantial change in the plans 
and/or specifications amounting to at least ten per cent of the 
previously estimated cost of the work; or, except that there shall 
be such a marked variation in the bids submitted from the award- 
ing authority's estimate as to the valuation of the work as would 
indicate to the owner the necessity of new bids in order to secure 
fair competition. In such contingency the awarding authority, 
with the consent of the owner, may secure new bids for such work. 

(g) The awarding authority in issuing his invitation to con- 
tractors on lump sum proposal, will require the list of sub-contrac- 
tors whom the contractor intends to employ for every division of 
the work to be submitted with his bid. If, however, the awarding 
authority does pot approve any particular sub-contractor sub- 
mitted by the contractor, he may reject that bid, but he shall use 
the bid of some other sub-contractor who has already bid on the 
work, and the contractor's bid may be increased or decreased in 
the amount between the bid vsed and the one rejected. If a con- 
tractor uses in his proposal the bid of any sub-contractor for any 
division of the work, in the event that he is awarded the contract, 
and if he receives the approval of the awarding authority, he is to 
award the contract for this particular subdivision to said sub- 
contractor without further bids for the class of work to be done. 
Where the contractor contemplates doing the work of any par- 
ticular subdivision with his own forces, and is qualified to do so, 
he will so state in his proposal 

Ail sub-bids should be delivered to contractor 24 hours prior to 
the delivery of bids to the awarding authority; copies of all such 
sub-bids shall be delivered at the same time to the various sub- 
contractor depositories. They shall be opened and made avail- 
able to the bidders at the same hour as the opening of the lump sum 
proposals by the awarding authority. 

(h) Where a contract is to be executed on other than a competi- 
tive basis; such as, cost plus a fee, the owner or his representative 
shall have the right to approve the list of sub-contractors to be 
invited to bid, and to approve the sub-contractors to whom the 
work is to be awarded. 

(4) Every rebate, refund, allowance, discount, commission, 
or service privilege in whatever form shall be extended by vendor 
to every purchaser under like terms and conditions. 

All supplemental codes shall provide for the enforcement of the 
provisions of this Section 10. 

11. Administrative Expense—All employers and persons as 
defined in this Code shall bear their equitable share of the expense 
incident to the administration of this Code of Fair Competition 
under such rules and regulations as may be approved by the 
President under Section 10 (a) of Title I of the National Industrial 
Recovery Act. 

12. Effective Date—This Code shall become effective on ap- 
proval by the President of the United States and shall be ap- 
plicable to all construction work undertaken pursuant to contracts 
entered into or otherwise commenced after such approval date. 


Code of Fair Competition for the Professional Engineer 
Division of the Construction Industry 


PREAMBLE 


TH AMERICAN SOCIETY of Civil Engineers, organized in 
852, a national association representing the Profession of 
Engineering, pursuant to the intention of the Engineering 
sion, in so far as the practice of the engineering profession 

>a function of the Construction Industry, to cooperate with the 


President of the United States in effectuating Title No. I of the 
National Industrial Recovery Act, during the period of the emer- 
gency, hereby recommends and submits for approval pursuant to 
Section 3 of said Title, the following Code of Fair Competition 
covering relations between professional engineers, clients or em- 
ployers, employees and others in respect to all construction work; 
this Code having been approved by duly authorized representa- 
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tives of the following professional engineering organizations: 


American Society of Mechanical Engineers 
American Institute of Consulting Engineers 
American Association of Engineers 

American Society of Heating and Ventilating Engineers 
American Society of Municipal Engineers 

New York Association of Consulting Engineers 
Structural Engineers Association of California 
Chicago Structural Engineers 

New York State Society of Professional Engineers 
Oregon Technical Council 

Western Society of Engineers 

Connecticut Society of Civil Engineers 

Florida Engineering Society 

Rochester Enginecring Society 


In submitting this Code for the approval of the President and in 
tendering their agencies for the enforcement thereof, the American 
Society of Civil Engineers and the other organizations indicated 
above as in approval of this Code, declare that 

a. They are truly representative of the engineering profession 
in so far as it is functional to the Construction Industry; 

b. They impose no inequitable restrictions on admission to 
their membership; 

‘ This Code will not permit monopolies or tend toward exces- 
sive fees or wages, but will tend toward fair fees and wages, and the 
eradication of unethical and unfair practices and unfair competi- 
tion between engineers, and toward the establishment of better 
professional standards of practice; 

d. This Code is intended to eliminate unfair competitive prac- 
tice and to advance the public interest and engineering standards, 
and to improve standards of working conditions and living, and 
effectuate the spirit of the policies set forth in the National In- 
dustrial Recovery Act 


Articte I—Tue GeneRAL Cope 


Che Code of Fair Competition for the Construction Industry, 
as approved by the President of the United States, is adopted and 
made a part hereof and shall be attached hereto, and any provisions 
of this Code of Pair Competition for the Professional Engineer 
Division of the Construction Industry which may be inconsistent 
therewith shall yield thereto 


Articis AND FUNCTIONS 


Professional Engineer. 


In the meaning and application of this Code a professional en- 
gineer shall be considered to be, and include, an individual, part- 
nership, or corporation legally operating in responsible charge of 
the design or supervision of construction work; 

Or a person in the employ of the same and who is registered or 
licensed in accordance with the provisions of law to practice en- 
gineering, or any subdivision thereof, within any State or Territory 
of the United States 

Or any person admitted to, or eligible by reason of technical 
training for admission to membership in any national, state, or 
regional professional engineering organization, in grades which 
require, as a constitutional provision, active practice as an en- 
gineer for not less than eight years and responsible charge of en- 
gineering work for not less than one year; active practice and 
responsible charge of engineering when functional to the con- 
struction industry to embody the direction, design or coordination 
of engineering works as a professional practice in which responsible 
charge in engineering teaching may be construed as responsible 
charge of work; graduation in engineering from a school of recog- 
nized standing shall be construed as equivalent to four years of 
active practice and the satisfactory completion of each year of 
work in such school without graduation shall be considered as 
equivalent to a half-year of active practice; graduation in a course 
other than engineering from a college or university of recognized 
standing shall be considered as equivalent to two years of active 
practice; provided, however, that no person shall receive credit 
for more than four years of active practice because of educational 
qualifications 

In the meaning and application of this Code the functions of a 
professional engineer shall include the planning, design, coordina- 
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tion, and supervision of construction, of engineering structy 
the economics of, and the use and design of, materials of 
struction and the determination of their physical qualities: ;\, 
investigation of the laws, phenomena, and forces of nature, » 
any of the same are involved or employed in connection with fi. 
works for any or all of the following divisions or subjects: i: 
tion, drainage, water power, water supply, flood control, iniang 
waterways, harbors, municipal improvements, railroads, highy 1, 
tunnels, airports and airways, purification of water and SeWuge 
sewerage, refuse disposal, foundations or substructures, framed or 
homogeneous structures, buildings, and bridges, and the supery; 
sion and coordination of the design and execution thereof. They 
shall include the investigation of, the design of, and the selectic, 
of, the force resisting and load-supporting members of structures 
such as foundations, walls, columns, beams, girders, slabs, trusse< 
and similar members; and the investigation of, design of, and 
selection of mechanical, electrical, or sanitary component parts of 
structures; where such investigation, design, and selection requires 
a knowledge of engineering laws, formulae, and practice, a know! 
edge of the physical properties of the materials used, and a knowi- 
edge of the methods used in their installation. It is recognized 
that the functions of an architect include elements of a like natur: 
to the elements included in the engineer's functions. Such normal 
functions as practised by architects shall not be deemed to be 
included in the foregoing statement of the functions of an ep 
gineer. Such normal functions of an architect being excluded. 
any one performing any of the above defined services, or under 
taking to provide or to be responsible for such services shall tx 
deemed an engineer, subject to all of the conditions of qualifica 
tion and experience in the above definition of a professional en- 
gineer, and subject to all conditions and regulations of this Code 

Where a Professional Engineer registration or license law is in 
effect, any registered or licensed professional engineer shall tx 
entitled to practice as an engineer but shall not be relieved by tha: 
fact from any of the provisions of this Code. 

Professional Engineers are entrusted with financial under 
takings in which their honesty of purpose must be above suspicion 
they act as professional advisers to clients and in collaboratior 
with «employers and their advice must be absolutely self-disin 
terested; they are charged with the exercise of judicial functions 
as between client and contractor and must act with entire in 
partiality; they have moral responsibilities to their professiona 
associates and to their subordinates; finally, they are engaged ina 
profession which carries with it grave responsibilities to the public 
and as such, when functional to construction work constitutes « 
division of the Construction Industry. 

Where used hereinafter the word ‘‘engineer’”’ shall be construec 
as an abbreviation of the term ‘Professional Engineer” as hereir 
defined. 


Engineering Assistant. 

In the meaning and application of this Code an engineering 
assistant shall be any person who, not registered or licensed by 
any state or territory to practice engineering as a profession 
and not eligible for membership as hereinbefore defined in any 
professional engineering organization providing for membershi 
as hereinbefore described, is employed to render technical or othe: 
services of a sub-professional nature under the direction of an et 
gineer. 

Person. 

A person as used herein shall include any natural person, partner 
ship, association, corporation, trust, trustee, trustee im bank 
ruptcy, receiver, or agency. 

Client. 

A client shall be a person who engages the services of an engin 
on a fee basis. 

Employer. 

An employer shall be any person, who engages the serv 
an engineer or an engineering assistant on a salary or wag' 


is 


Employee. 
An employee as used herein shall mean any individual pets 
employed by an engineer. 


Contractor. 
A contractor shall be any person contracting to perform th 
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ArTIcLE III—ReEQuIRED PROVISIONS 


nployees shall have the right to organize and bargain collec- 
ly through representatives of their own choosing, and shall 
free from the interference, restraint, or coercion of employers of 
or, or their agents, in the designation of such representatives 
in self-organization or in other concerted activities for the 
pose of collective bargaining or other mutual aid or protection; 
vo employee and no one seeking employment shall be required 
1, a condition of employment to join any company union or to 
iin from joining, organizing, or assisting a labor organization of 
own choosing; 
mployers shall comply with the maximum hours of labor, mini- 

m rates of pay, and other conditions of employment, approved or 

scribed by the President. 

\fodification—-This Code and all the provisions thereof are ex- 
pressly made subject to the right of the President, in accordance 
with the provision of Clause 10 (6) of the National Industrial 
Recovery Act, from time to time to cancel or modify any order, 
approval, license, rule or regulation, issued under Title I of said 
Act, and specifically to the right of the President to cancel or 
modify his approval of this Code or any conditions imposed by him 
upon his approval thereof. 


1.—Minimum Wages. 

No engineer or engineering assistant, employed on a salary or 
wage basis, shall be paid less than the minimum rates which are 
stablished regionally or locally by mutual agreements between 
truly representative groups of employers, and employees or as es- 
tablished or approved by the National Control Committee, as de- 
fined in Article VI, with the aid of its subordinate regional, state or 
local committees, and approved by the President, as provided by 
Section 7 (6) of the National Industrial Recovery Act. The mini- 
mum rates shall be at least those required by Article 3—‘‘Minimum 
Wages” of the “‘Code of Fair Competition for the Construction 
Industry.” 

)—Maximum Hours. 

Maximum working hours for engineering assistants shall be 
5 per week as an average over any six months’ or lesser period of 
mployment; with 48 hours in any one week and 8 hours in any 
ne day as a maximum to meet emergency conditions. 


~Age Limii. 

Engineers shall not employ any one less than sixteen years of 
age, except that persons between fourteen and sixteen may be 
mployed for not to exceed three hours per day between 7 a.m. and 

m.on such work as wil! not interfere with hours of day school. 


i—Stabilization of Employment. 

Engineers shall administer their functions so as to provide the 
naximum practicable continuity of employment to those in their 
nploy. To this end the National Control Committee, through 
operation with other national professional engineering organiza- 


tons, will furnish such data, reports of investigations and sugges- 
tions to the National Recovery Administration as may aid in 


ringing about a greater stabilization of the industry. 


IV—REGULATIONS GOVERNING RELATIONS BETWEEN 
ENGINEERS AND THEIR CLIENTS OR EMPLOYERS 


or the purpose of enforcing the provisions of this Code no 
ngineer shall proceed with an engagement involving a fee of $1,000 
r more, without first entering into a written agreement with his 
t, and such agreement shall be kept and made available on 
ind for inspection by the National Control Committee or its 
gated representatives. 
lation of this ‘‘Code of Fair Competition for the Professional 
ogineer Division of the Construction Industry” shall justify can- 
ition of relations by a client, dismissal by an employer or dis- 
by the National Control Committee and/or prosecution 
v under the provisions of the National Industrial Recovery 


\n engineer shall not: 


\cquire, own, or otherwise benefit by the purchase, sale, 
vnership in any real estate or business interest which may be 
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affected by any work for which he shares responsibility, except 
with the full knowledge and consent of his client or employer 

b. Own stock in, or have other interest in, or in any way benefit 
from the business of a contractor employed on any work for which 
the engineer shares responsibility, except engineers on a salary or 
wage basis, and they only with the full knowledge and consent of 
their employer 

¢. Accept any pay or commission, except as clearly stipulated 
in his contract or terms of employment, for the use of any mate- 
rials, patented device, appliance, or method employed on the 
work 

d. Accept any fee or gratuity for engineering or other services 
rendered to any contractor or sub-contractor engaged on the work 
for which the engineer is engaged as the client’s or employer's 
representative, or accept compensation, financial or otherwise, for 
services in connection with such project, from any person other 
than his client or employer. Nothing herein shall be construed to 
operate against the prevailing and good practice by contractors and 
sub-contractors of engaging engineers, other than the engineer of 
record for the work, to render engineering services to them in 
ccnnection with their engagement as contractors or sub-contractors 

e. Specify, direct, invite, or accept engineering designs, studies 
or sketches from a contractor, sub-contractor, or supplier of mate 
rials, interested in the work or in bidding on any element of the 
work, where such are services herein defined, or defined in his 
agreement with his client or employer, as being the responsibility 
and duty of the engineer. This does not debar the customary shop 
and working drawings, made by contractors, after the award of 
contract to them, for the work to be executed by them, nor the use 
of technical trade information issued by producers for the informa- 
tion of engineers 

f. Give any rebate, discount, bonus, fee, or commission in order 
to reduce his fee, or in order to influence or procure employment on 
a salary or wage basis. 


ARTICLE V—UNFAIR PRACTICES 


To maintain fair minimum salaries and wages for engineers and 
engineering assistants the National Control Committee with the 
aid of its subordinate regional, state or local committees, shall, 
within four months after the effective date of this Code, recom- 
mend for the approval of the President, schedules of fair minimum 
rates for all types of engineering services functional to the Con- 
struction Industry. In arriving at these schedules the National 
Control Committee shall endeavor to approximate rates generally 
equivalent to the average minimum rates which obtained in each 
region at the beginning of the year 1929. 

To assure fair competition and prevent rendering of services by 
an engineer in private practice below cost of production, plus over- 
head, insurance, and incidental expenses, and to insure fair bases 
for the deter« ination of cost-plus-fee terms of employment, the 
National Control Committee shall develop, with the cooperation 
of its subordinate regional, state and local sub-committees, stand- 
ards of cost accounting with uniform methods of determining over- 
head, inclusive of principal’s time and other chargeable items, sub- 
ject to the approval of the Administrator. 

To maintain fair minimum rates of charge for the various 
branches of engineering practice functional to the construction 
industry and to avoid price-cutting among engineers in private 
practice, but without any attempt at price-fixing, the National 
Control Committee with the aid of its subordinate regional, state 
or local committees shall recommend for the approval of the 
President, schedules of fair minimum charges, where practicable 
The recognition of such minimum schedules shall in no way operate 
against any engineer whose training, experience, reputation, or 
specialized practice, justifies a higher schedule of charges 

In the operation of this Code, before the establishment of en- 
gineering fees as above described, no engineer shall charge for his 
services, an amount, based upon the total cost of the work on which 
his services are rendered, less than that specified in the ‘‘Manual of 
Engineering Practice; No. 6. Charges for Engineering Ser- 
vices” adopted by the American Society of Civil Engineers, 
September 1930, which is appended hereto. 

If the character of the work requires architectural or other 
specialized services not included in the functions of an engineer, 
as hereinbefore defined, it is the engineer’s duty to recommend 
specialists for employment by or on behalf of the owner and to 
coordinate their work. 
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When any person undertakes to provide engineering design or 
engineering services he shall be deemed an engineer in the meaning 
and application of, and functioning under this Code, and as such 
shall make a separate and distinct charge for such designs or 
services as a separate account, said charge to be not less than the 
usual or prescribed professional charge made by engineers for such 
engineering ce signs ofr other « ngineering services. 

In order to eliminate unethical and unfair competitive prac- 
tices that violate sound public policy and proper professional 
procedure: 

a. An engineer shall not enter into fee, salary, or wage com- 
petitive bidding with other engineers for a professional engagement. 

+. An engineer shall not offer or provide free or contingent 
preliminary engineering services or free preliminary cost estimates, 
in competition with any other engineer whose services have been 
retained for the work as evidenced by a signed agreement. 

c. Anengineer employed in a salaried position on full-time basis 
shall not solicit or accept employment outside of his salaried duties 
in competition with other engineers, nor authorize the use of his 
name for the solicitation of such work. He may serve in a con- 
sulting or advisory capacity with the consent of his employer. 

d. No person shall perform or undertake to furnish or be re- 
sponsible for engineering services unless he is qualified by educa- 
tion, experience and organization and as herein defined. 

The engineer shall not be a party to the unfair practice of trading 
one contractor's bid against another's in an attempt to reduce the 
amount of a bid, nor shall he induce secondary bidding, nor in any 
other manner engage in or sanction the unfair practice known as 
“bid peddling.”’ 

The engineer shall observe the rules of fairness in making known 
all requirements for the work for which he is responsible and shall 
furnish adequate information to all bidders alike. The engineer 
shall not submit his design drewings and specifications for con- 
tractor’'s bid until he has developed adequate preliminary informa- 
tion and essential pertinent data. He shall permit the contractor 
to satisfy himself as to the adequacy of the engineering informa- 
tion given and the practicability of the type and method of in- 
stallation shown on the engineer’s design and covered in his specifi- 
cations ‘he engineer shall definitely establish in his design and 
specifications, the amounts of tolerance in positions, levels, dimen- 
sions, or weights which will be permissible, and shall include 
definite provisions for remedial measures, if such tolerances are 
exceeded 

The engineer, where so engaged, shall provide adequate and 
sufficient field supervision and inspection of the work and shall at 
all times be ready to accept or reject any part of the work as the 
installation proceeds 

Arbitration according to recognized practice or established 
federal or state laws shall be accepted as the approved method 
for adjudication of disputes, after decision by the engineer, and 


precedent to action at law. 
ARTICLE VI—ADMINISTRATION 


Amendments, 

Amendments or revisions to this Code may be proposed by any 
truly representative professional engineering organization provid- 
ing for membership as hereinbefore described, acting through the 
National Control Committee hereinafter defined. 


National Control Committee. 

To effectuate the purposes of this Code and provide for ad- 
ministrative control within the engineering profession in so far as 
it is a function of the construction industry, a National Control 
Committee shall be established composed of one member appointed 
by each of the following national professional engineering organiza- 
tions providing constitutional requirements for membership as 
hereinbefore defined in Article I[: American Society of Mechanical 
Engineers, American Institute of Consulting Engineers, American 
Association of Engineers, American Society of Heating and Ven- 
tilating Engineers, American Society of Municipal Engineers, 
and of eight members of the American Society of Civil Engineers 
appointed by the President of the Society. Members of the 
National Control Committee shall serve without salary in the ad- 
ministration of this Code. 

Subject to the approval of the Administrator this control com- 
mittee shall have authority to make all needful rules and regula- 
tions for the administration and enforcement of the provisions of 
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this Code. This control committee shall have authority to «s. 
tablish such sub-committees and such subordinate local, state » d 
regional committees and to prescribe such duties, rules and regy:|- 
tions as are deemed necessary to carry out the purposes of thjs 
Code and of the National Industrial Recovery Act. 

In the establishment of each such state committee (or where 
there is no state committee, in each regional committee), there 
shall be one representative, for each state, from the recognired 
existing or hereafter created state professional society, in which 
membership in contingent upon legal admission to the practice of 
engineering within that state. Such representative shal] be 
designated by such recognized State Society. 

The National Control Committee shall coordinate its acts with 
the administrative agency established under the Code of Fair Com- 
petition for the Construction Industry. 


Administration Expense. 

Each engineer subject to the jurisdiction of this Code and ac- 
cepting the benefits of the activities of the National Control 
Committee hereunder shall pay to the same his equitable share 
of the amounts necessary to pay the cost of assembly, analysis and 
publication of reports and data, and of the maintenance of the said 
National Control Committee’s committees and activities. 


Effective Date. 

This Code shall be effective ten days after approval by the 
President of the United States and shall be applicable only to 
professional engineering services functional to the Construction 
Industry undertaken after such date. 


Saving Provision. 

If any court of competent jurisdiction shall finally determine that 
any Article or section of any Article in this Code, shall be invalid, 
all other Articles and sections of this Code shall nevertheless re- 
main and continue in full force and effect in the same manner as 
though they had been separately presented for approval and ap- 
proved by the President. 


Engineers’ Code Transmitted 


to NIRA 


September 8, 1933 


General Hugh S. Johnson 
Administrator 
National Industrial Recovery Administration 
Commerce Building 
Washington, D.C. 
Re Code of Fair Practice for 
the Professional Engineer Division of the 
Construction Industry—1719/2/18 


Dear Sir: 


In accord with conferences with officials of the National Re- 
covery Administration, and on behalf of the American Society of 
Civil Eagineers, there is submitted with this supplementary letter 
the Code of Fair Practice for the Professional Engineer Division 
of the Construction Industry, in a somewhat revised form. 


General Information. The American Society of Civil Engineers, 
organized in 1852, and being representative of the Engineering 
Profession in so far as it is functional to the Construction Industry 
and being desirous to cooperate with the President of the United 
States to meet the present emergency as outlined in Title I of the 
National Industrial Recovery Act and to assist in placing the Con- 
struction Industry on a definite and permanent foundation of fair 
practices and fair profit, hereby submits and recommends for 
adoption a Code, with plan for administration thereof, governing 
professional engineers and their assistants and the practice 
engineering where functional to the Construction Industry. 


The American Society of Civil Engineers has been functioning 


for eighty-one years. It has fifty-six “Local Sections” with mem 
bers in every state and territory of the United States. 


It is the 
major national professional engineering body in the United States 
embracing in its membership a large proportion of professiona! €- 
gineers functioning in the Construction Industry and is itsel! truly 
representative of the Engineering Profession in so far as it is ‘unc 
tional to the Construction Industry. 
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. the preparation of this Code, however, it has been recognized 
t there are professional engineers affiliated with other national 
eties which, in general, are not functional to the Construction 
|; .ustry and diligence has been exercised in bringing into coopera- 
t) nin the drafting of this Code all such organizations of a national 
acter which appeared to be interested, even if only in part, 
| also representatives of the professional bodies of registered or 
nsed engineers. 


In the Code, provision is made for participation by all profes- 
sional engineering bodies membership in which is contingent upon 
lence of fair practice and qualifications of adequate training 

| actual experience in the execution of construction projects. 


in the Code, provision is made also for the active participation 
all professional engineers legally admitted to the practice of 

ngineering, and through professional bodies, all engineers engaged 
professional engineering in states where there are no such legal 
uirements. 

lhe Code provides for fair charges which have been recognized 
as practicable for the protection of the public interest as set forth 

. published document of the American Society of Civil Engineers 
to be appended to and incorporated in the Code. Twelve copies 

f ‘Manual of Engineering Practice; ‘Charges for Engineering 
Services’ ”’ were placed on file with you at the time of the previous 
submission of the Code. In the Code, provision has been made, 
also, for fair standards of salaries or wages of professional engineers 
and engineering assistants. 

Chus the American Society of Civil Engineers in sponsoring this 
Code believes that in doing so it has made provision for full 
recognition of the interests of all professional engineers and their 
engineering assistants functional to the Construction Industry. 

Enclosures. Twelve mimeographed copies of Code of Fair 
Competition for the Professional Engineer Division of the Con- 
struction Industry, dated September 8, 1933, revised as for public 
hearing. 

It is respectfully requested that date for such public hearing be 
fixed as early as practicable. 

Very truly yours 
CARLTON S. Proctor 


Chairman, Code Committee 
American Society of Civil Engineers 


An Explanation of the 
Engineers’ Code 


A Statement Made by Carlton S. Proctor, M. Am. 
Soe. CE., Chairman of the Code Committee, at the Time 
of the Presentation of the Code to the National Indus- 
trial Recovery Administration at Washington, D.C., on 

October 9, 1933 


In presenting this Code of Fair Competition for Engineers, it 
seems desirable that certain statements and explanations be made. 
In this Code the endeavor has been to make such provision for self- 
regulation as is believed to be consistent with the spirit of the 
NIRA, and with the best interest of the profession. An effort 
1as been made to correct conditions as they actually exist, not as 
t might be wished conditions were, or as many blindly contend 
they are. 

It is recognized that the present economic depression has created 
indermining and destructive practices within the Engineering 
Profession. These must be corrected if the profession is to con- 
nue on the high plane of ethical standards which is essential 
to the public interest in the planning and installation of construc- 
tion works. 

Specifically, the present dearth of construction work and the 

equent shutdown of all branches of engineering practice have 
caused some engineers in private practice to enter into price com- 
ion for engagement, with the inevitable result that in many 


cases the services properly to be performed by the engineer have 


kimped and the salaries of the employed engineers and en- 


gineering assistants materially reduced to avoid actual loss. This 
practice has influenced the wage standard for the entire profession, 
ind far too many employers have taken advantage of the situation 


ploit the services of their employed engineers to their own 
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Traced to its source, much of this practice may be charged 
against the Federal Government itself, where professional ser- 
vices have frequently been obtained, on many important govern- 
mental projects, on a comparative fee basis. This has forced fees 
to such a low point that inadequate and incompetent engineering 
services have resulted, with the only alternate to this an actual loss 
to the engineer. This fact makes the condition even more de- 
plorable and makes the provisions incorporated in this Code more 
essential. The practice of price competition between engineers 
must be stopped, whether the agency fostering. it be individual, 
corporate, or governmental. 

Tied to the practice of shopping for engineers’ minimum fee is 
the equally destructive practice of passing along the engineering 
responsibility for design, method of installation, and such, either 
by the under-paid engineer, in an effort to reduce his cost, or more 
frequently by the client himself, under the delusion that the costs 
of engineering services are thus saved and that such services are 
being provided free by the contractor or supplier of materials. 
Such practices frequently result in inappropriate designs to the 
harm of the client, and at the same time private engineering prac- 
tice suffers immeasurably 

This Code of Fair Competition definitely prohibits price compe- 
tition between engineers and the allocation by the engineer of any 
of his responsibility for design or supervision to the contractor or 
supplier of materials. The attempt has been made to clearly de- 
fine the duties and functions of an engineer and to require that all 
who so function shall be considered engineers and subject to the 
conditions of this Code. At the same time the Code provides, 
reciprocally, that the engineer shall not perform, as an engineer, 
the definite functions of the other branches in the Construction 
Industry. 

It is thoroughly understood that this Code cannot serve its pur- 
pose unless and until the standard of wages paid throughout the 
profession to professional and sub-professional employees is raised 
to a high standard consistent with the demands for the cultured liv- 
ing conditions requisite to professional standards. It is also thor- 
oughly understood that the present standard of wages is in many 
cases below the actual requirements for mere living needs. Those 
thousands of men who have given their best years to arduous study 
and preparation, long hours of work in preliminary apprenticeship, 
and have dedicated their lives to the Engineering Profession, must 
receive adequate wage compensation and the security and con- 
tinuity of employment to maintain a standard of living which 
will permit them to continue to call themselves ‘“‘professional”’ 
men. It is the declared intention to utilize the offices of this Code 
for that purpose. A workable and practicable schedule of salaries 
and wages, now included in this Code, would be ideal, but an in- 
equitable or unworkable schedule written into this Code would 
defeat its own objective. It has become obvious that standards 
of fair wages are so varied as between the multiple branches of 
engineering practice and in the many sections of the country, that 
the schedules desired and necessary to rehabilitate the profession 
can result only from a careful survey and study by regional or state 
committees covering the entire country and all branches of the pro- 
fession. The Code stipulates, therefore, that such surveys and 
studies are to be immediately undertaken and that a schedule of 
wages shall be recommended to the President for his approval as an 
amendment to this Code within not more than four months after 
the effective date of the Code; and it is sincerely hoped that this 
work may be accomplished in half that time. 

Similarly, if this Code is to be effective in eliminating fee com- 
petition for engineering services and in requiring the selection of 
engineering services based on reputation, experience, organization, 
and specialized training, and on a basis which will permit engineers 
to provide complete services with maximum results in economy of 
design, minimum fees must be standardized. But here again there 
is a wide variation as between the multiple branches of engineering 
practice throughout the various sections of the country, coupled 
with the essential requirement that, as in all other branches of the 
Construction Industry, prices must be maintained within such 
limits as to encourage rather than discourage new construction. 
Therefore a considerable amount of work through regional and 
state committees must be done before a proper and equitable 
schedule of fees can be incorporated as an amendment to this Code; 
but provision for such an amendment is made in the Code. 

Until such schedules of fair wages and of fair fees can be formu- 
lated, the only alternative has been to make reference to the best 
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«existing code of fees extant and to refer to the maximum hours and 
minimum wages for engineers and engineering assistants in the very 
minimum terms prescribed by the act. Such wages as are therein 
prescribed as minimum are by no means those that are appropriate 
to even the conditions of the present time, but because it is neces- 
sary that some figures must be cited, and until a truly rational 
schedule of appropriate wages can be developed, those are the 
figures that have been inserted. It is thoroughly to be understood 
that the schedules to be prepared will be materially above those 
figures, which doubtless represent wages suitable for the completely 
unskilled laborer and by no means suitable for the trained engineer 
or his assistants 

In the development of this Code every effort has been made to as- 
sure the broadest possible cooperation with the engineering or- 
ganizations throughout the country. Each national, and many re- 
gional and local organizations of engineers, which could be con- 
sidered at all functional to the Construction Industry, were invited 
to send representatives to sit in on the development, discussion, 
and consideration of this Code. Each draft of the Code was sent 
by mail to every engineering organization invited to participate in 
these conferences, and the widest discussion, criticism, and sug- 
gestion was invited throughout the country. At the completion 
of each successive draft of the Code it was distributed to national 
and regional engineering organizations for their approval or criti- 
cism. Every criticism or suggestion made, received the most care- 
ful consideration, so that it is believed that greater cooperation 
and greater representation in the development of a code would 
have been impossible, and that this Code represents the desire and 
effort of the the strong majority of organized engineers functioning 
in the Construction Industry 

In conclusion may I say I believe the Engineering Profession 
welcomes this opportunity to join with the President and the 
NRA in this splencid effort toward the rehabilitation of American 
industry and the reestablishment of employment, and it is in this 
spirit that this Code is submitted for the President's approval. 


Meeting of the Board of Direction—Secretary's 
Abstract 


On SepTemMper 25 and 26, 1933, the Board of Direction met at the 
Edgewater Beach Hotel, Chicago, IIl., for its regular meeting, as 
required by the Constitution; with President Alonzo J]. Hammond 
in the chair; and present George T. Seabury, Secretary; and 
Messrs. Buck, Crocker, Dufour, Enger, Gregory, Henny, Herr- 
mann, Holleran, Horner, Jonah, Lupfer, Mead, Mendenhall, 
Morse, Noyes, Perry, Reed, Riggs, Sanborn, Sherman, Stevens, 
Stuart, and Tuttle 


ipproval of Minutes of Board 


lhe minutes of the meetings of the Board held on June 25 and 26, 
1933, were approved 


i pproval of Minutes of Executive Committee 


Che minutes of the meetings of the Executive Committee held on 
June 26, 1933, and on August 25 and 26, 1933, were approved, and 


the actions outlined therein were adopted as the actions of the 
Board 


Vilwanukee Section Asks Amendment to Constitution 


Upon request of the Milwaukee Section, permission was granted 
to change its Constitution so that three months shall be the maxi- 
mum period for arrearage in dues without forfeiting Section mem- 


bership 
Power Division Sponsors Testimonial to Allievi 


Sensible to the great achievement of Lorenzo Allievi, eminent 
Italian engineer in the field of hydraulics, particularly on the 
subject of water hammer, the Power Division proposes to join with 
the Hydraulics Division of the American Society of Mechanical 
Engineers in issuing a suitable memorial. The proposal received 
the approval of the Board. The testimonial will be signed by the 
presidents, secretaries, and the chairmen of the respective techni- 
cal divisions of the two societies 
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Conference on “Low-Cost Housing” 

Invitation was received from the Cleveland Engineering Soci:ty 
for appointment of a representative at a National Conference op 
“Low-Cost Housing” in Cleveland, October 25-27, 1933, at which 
advances in design and construction and discussion of hx using 
problems are to be treated. The Board authorized the Presiden: ¢¢ 
accept the invitation and appoint a representative. Subsequently, 


W. W. DeBerard, M. Am. Soc. C.E., was named 


Engineers’ Code of Fair Competition 

By invitation, Carlton S. Proctor, M. Am. Soc. C.E., appointed 
by President Hammond to act as chairman in the drafting of a 
Code, addressed the Board, detailing the efforts and accomplish- 
ments of the Society's committee in formulating a Code of fair com- 
petition for engineers as a part of the larger program under the 
NRA covering the regulation of the construction industry. He ex- 
plained in detail the origin and development of the Code in con- 
junction with similar documents on the part of the architects 
general contractors, and others, expressing the conviction that the 
profession would be greatly benefited by the Code as it will be 
recommended to the NRA for approval and adoption. The Coc 
as drafted (dated September 18, 1933) was approved by the 
Board. 


New Members on Division Executive Committees 


The Board appoints each year a new member on the executive 
committee of each of the Technical Divisions, such member to 
serve for five years. Based on recommendations from the nominat 
ing committees of the Divisions, the following Corporate Members 
were appointed on the executive committees of their respective 
Divisions: 


Division Nominee 
City Planning . . . . Harold M. Lewis 
Construction . . .. W. Hudson 
Highway ee George E. Hamlin 
Sanitary Engineering Charles W. Sherman 
Structural Almon H. Fuller 


W.N. Brown 
W. H. McAlpine 
Alfred Tamm 


Surveying and Mapping 
Waterways 
Irrigation 


Authority to appoint new members for the Power and the En- 
gineering-Economics and Finance Divisions was delegated to the 
Executive Committee of the Board. 


Questions of Professional Conduct 


Report was received from the Committee on Professional Con- 
duct covering six matters. The committee submitted a detailed 
report of the questions involved in the acceptance by engineers in 
public service of outside engagements. This report is given in full 
elsewhere in these pages. In accordance with the recommendation 
of the committee, the Board adopted by majority vote an addi- 
tional item to be incorporated in the Code of Ethics, whereby it is 
considered unprofessional and inconsistent with honorable and 
dignified bearing for any member of the American Society of Civil 
Engineers: 

“7. To actively solicit private work in competitive fields, when 
engaged in full-time teaching or employment in public service 
or, when so engaged or employed, to accept any engagement for 
private work without exacting fees therefor at least as large as would 
be charged by competent engineers in private practice; or to main 
tain a permanent office for private practice without the express ap- 
proval of his employer.” 


Election to Honorary Membership 

Ballots for Honorary Membership were canvassed, resulting | 
the election of F. E. Turneaure, M. Am. Soc. C.E. 
Financial Study of Society Publications 


Responsive to request of the Board, the Committee on Pubhca 
tions submitted a report, showing the general cost of Society pu! 
cations over the past few years. The report was accepted unan 
mously. A résumé will be found elsewhere in this issue 
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\  hanges in Districts and Zones 


port from the Committee on Districts and Zones was accepted, 
hich it recommended that no changes be made for the year 


\. ¢ Student Chapter 


\ccepting the recommendation of the Committee on Student 


ters, the Board approved formation 
Student Chapter at Tulane Uni- 
ty, New Orleans, La. 


rt of Special Commiitees 


vutine reports of special committees 
he Board were received and placed 


Prices Awarded for 1933 


Report of the Committee on Prizes 
papers published in Volume 96 of 
[TRANSACTIONS was received and ap- 
ved. The list of prize winners and 
papers for which the prizes are to be 
warded is given in full on another page of 
his issue 


ordination of Joint Activities 


he committee of five Board members, 
wuthorized at the June meeting, to study 
il features of the possibility of coordinat- 
ng the various joint activities of the 
uinder Societies into one central agency, 
rought in a comprehensive plan of co- 
dination, which was unanimously ap- 
roved by the Board for submission to 
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Resolution of Gratitude to John P. Hogan 


AS MENTIONED in the Secretary's abstract of the minutes of the 
Board of Direction Meeting held at Chicago in September, the 


following resolution was passed on that occasion: 


“Wuereas, John P. Hogan, Member of the American Society of 
Civil Engineers, about February 1932 had the foresight to con- 


Honorary Member Elected 
At the meeting of the Board of Di- 


rection held in Chicago on September 
26 an eminent engineer, Frederick E. 
Turneaure, M. Am. Soc. C.E., Dean of 
the College of Mechanics and Engineering 
of the Unwersily of Wisconsin, was 
elected to Honorary Membership in the 
Society. 

Dean Turneaure has spent his life as 
an educator of engineering students. 
His affiliation with the University of 
Wisconsin dates from 1892. He has 
gwen freely of his knowledge and energy 
to the technical work of the Society, 
his most recent contribution being the 
exhaustive research on steel columns 
on which he and his committee labored 
for a period of nearly ten years. The 
results of this research have just been 


ceive the value of a great national public works program for ow 


country as a partial relief for the millions 
of unemployed citizens and as a probable 
stimulus to trade recovery, and 


““Wuereas, Colonel Hogan had the 
courage of his convictions and the tenacity, 
ability, and persuasiveness to win for jis 
ideas the support of many members of the 
Society, and 

““Wuereas, As a result the Board of 
Direction of the Society appointed Colonel 
Hogan as chairman of a special committee 
known as Committee on Public Works, 
and 

“Wuereas, Colonel Hogan was instru- 
mental in bringing about the organization 
of the National Committee for Trade 
Recovery under the auspices of the Con- 
struction League of the United States, an 
agency to make effective the ideas ap- 
proved by the Board of Direction, and 

““Wuereas, Colonel Hogan served from 
May 1, 1932, to July 1, 1933, as a member 
of the national executive committee of the 
National Committee for Trade Recovery, 


printed in the 1933 TRANSACTIONS, 
Vol. 98. One of the interesting features | 


giving invaluable service to that organiza- 


of the Annual Meeting in January will tion, and 


be the bestowal of this Honorary Mem- 
bership upon Dean Turneaure. 


“WHEREAS, Colonel Hogan has spent 
literally months of his time unselfishly and 
| without personal compensation in Wash- 


1c other Founder Societies for their consideration. 


tmerican Engineering Council 


In accordance with the recommendation of the committee which 
rought in the comprehensive plan of coordination of joint activi- 

; of the Founder Societies, the Board voted to remain in Ameri- 
an Engineering Council for the present with the hope that the 
natter of a central administrative agency will be decided upon in 
1e near future. Several topics proposed by American Engineering 
ouncil as to its procedures for the coming year were acted upon. 


Vew Board Members Invited to Outgoing Board Meeting 


In accordance with recent practice, authority was given to invite 
mbers of the incoming Board of Direction to attend the meeting 
the retiring Board in January, the object being to familiarize 


Society Meetings 


new members with pending issues and Board procedure. 


For 1934 it was deemed desirable to follow the practice dictated 
y economy for 1933, namely, to omit the Spring Meeting. A 

ting place for the Convention in the summer of 1934 was deter- 
ined upon by unanimous acceptance of the invitation from 


ancouver, British Columbia. 


{ppreciation of Efforts in Public Works 


Recognizing the vast amount of effort and time bestowed by 
P. Hogan, M. Am. Soc. C.E., on the general subject of public 
vorks, as chairman of the Society’s Committee on Public Works, 
sulting in constructive progress in several directions, the Board 
nanimously adopted a resolution of thanks and commendation. 
testimonial in full is printed elsewhere in this issue 


‘dmensstrative Details 


urnment 


In addition to discussion of reports from standing committees, 
ard gave detailed attention to various other administrative 


Board adjourned to meet in New York, N.Y., January 15, 


ington engaged in the affairs of the So 
ciety’s Committee on Public Works and 
the National Committee for Trade Recovery, and 

“WHEREAS, It is commonly granted in informed circles in 
Washington that Colonel Hogan’s work in conference with certain 
members of the United States Senate and members of the House 
of Representatives and in contact with high officials of both the 
Hoover and the Roosevelt administrations was in no small part 
influential in causing the Emergency Relief and Construction Act 
of 1932 to be passed in such form as to include Title II and again, 
as to cause the inclusion of Title II in the National Industrial 
Recovery Act of 1933, both of which make provision for a large 
program of public works, and 

“WHEREAS, Colonel Hogan was selected with two other engineers 
by Gen. Hugh S. Johnson to set up the preliminary organiza- 
tion as a basis for the Public Works Administration now being 
administered by Secretary of the Interior Ickes, and 


“WHEREAS, Colonel Hogan’s efforts during both the Recon 
struction Finance Corporation period and in the preliminary 
stages of the Public Works Administration were of greatest value 
to the Society and to the Nation, and 


“WHEREAS, Since July 1933 Colonel Hogan has served as vice 
chairman of the Code Committee of the Construction League of 
the United States in a long and intensively sustained vol«nteer 
effort to bring about an earnest coordination of the construction 
industry, now therefore be it 

‘Resolved, That the Board of Direction of the American Society 
of Civil Engineers at its meeting at the Edgewater Beach Hotel 
in Chicago, on Tuesday, September 26, 1933, desires to extend, 
officially, the thanks of the Board of Direction and the officers of 
the Society and through the Board of Direction the thanks of the 
entire membership of the Society to Col. John P. Hogan, Member 
for his magnificent work during this past one and one-half years, 
both in connection with the creation and development of the great 
national public works program which is directly beneficial to mem- 
bers of the engineering profession, and for his splendid work as a 
member of the Code Committee of the Construction League in its 
remarkable effort to consolidate the Nation’s many construction 
elements into a coordinated and cooperative construction industry 
and be it further 

“Resolved, That the Board of Direction is desirous of incorpo- 
rating in its minutes and so orders, its gratitude to Colonel Hogan 
for his unusual and unselfish, courageous and splendid personal 
efforts and accomplishments, and that the Secretary of the Society 
be, and hereby is, instructed to transmit a copy of this resolution 
to Colonel Hogan in suitable form.’ 
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Oficial Nominees for 1954 


THe SECOND BALLOT for Official Nominees for Vice-Presidents 
and Directors of the Society was canvassed at Headquarters on 
October As announced in the October issue, the Nomi- 
nating Committee, meeting in Chicago on September 25, chose 
Harrison P. Eddy Official Nominee for the next President 
of the Society rherefore, next and final ballot the follow- 
ing names will appear as the Official Nominees for offices in 1934: 


16, 1933 


as the 
on the 


For President 
Harrison P. E 
For Vice-Presidents 
Zone I, John P. Hogan, of New York, N.Y 
Zone IV, H. D. Dewell, of San Francisco, Calif. 


For Directors 

District 1, O. H 
N.Y. (two to be elected) 

District 2, Frank A. Barbour, of Boston, Mass 

District 6, Thomas J. Wilkerson, of Beaver Falls, Pa. 

District 10, Frederick H. McDonald, of Atlanta, Ga 

District 13, T. E. Stanton, Jr., of Sacramento, Calif.; and B. 
A. Etcheverry, of Berkeley, Calif. (one to be elected). 


ddy, of Boston, Mass 


Ammann and C E. Trout, both of New York, 


Vou. 3, No. 

In the event of a tie vote, the names of both candidates must 
pear on the final ballot. On this second ballot a tie occurred 
District 13, which accounts for the fact that two names will appear 
on the final ballot for Director in that District, although only 
can be elected. 

In accordance with constitutional requirements, space is pro- 
vided on the final ballot, under the name of each official nomi». 
in which members may write in, or paste on, the name of any ot jer 
candidate for whom they prefer to vote. Still another constity- 
tional possibility is that of a ‘‘nomination by declaration” for any 
of the offices. Such a declaration, signed by at least 25 Corpor Ate 
Members and accompanied by the acceptance of the nomination 
by the nominee, must be filed with the Secretary before November 
25. The names of candidates nominated by declaration appear on 
the final] ballot. 

In conformity with the Constitution, the final ballot is mailed to 
all corporate members 40 days before the Annual Meeting and must 
be returned in time to reach the Secretary before 9 a.m. on January 
10, one week before the first day of the Annual Meeting. The 
names of those receiving the highest vote on this ballot are an- 
nounced at the Annual Meeting. These members are declared 
elected to the respective offices and at that time take up their new 
duties. 


Some Reflections on Publications Costs 


SticnrLy CONDENSED FROM THE REpoRT OF THE COMMITTEE ON PUBLICATIONS TO THE BOARD 


Al the request of the Board of Direction, the Committee on Publica- 
tions presented a report at the meeting of the Board held in Chicago 
on September 26, outlining recent data and trends in Society publica- 
tions. Some of the more important features of the report, as approved 

ANY CONSIDERATION of Society publications in toto should 
recognize their relations to each other and their fundamental 
unity as an important activity of the organization as a whole. 
This ideal was definitely in the minds of Society officers when 
the latest important change in policy took place, namely, in 1930 
with the institution of Crvm ENGINEERING. Such an innovation 
was deemed desirable only because of its marked contribution to 
the welfare of the entire organization. As since administered, 
the two main divisions of publication effort, ProckEprncs and 
Cirvim. ENGINEERING, have been handled with a single motive in 
mind—the greatest aggregate good in disseminating useful infor- 
mation to members of the Society. 

In line with this ideal, a distinct division was set up whereby 
each publication served its particular purpose in the larger field 
without overlapping. PrRocerpinos, the older, confined itself to 
strictly technical articles of a fundamental character, which were 
considered desirable for permanent record and upon which dis- 
cussion and clarification seemed essential. The newer periodical, 
Crvm. ENGINBERING, catered to the more readable or picturesque 
field, with articles of rather easy understanding and more casual 
interest, together with official items of Society records, reviews of 
literature, and similar professional rather than technical interests. 
In keeping also with its more popular appeal, the important de- 
cision to include advertising was made 

Finances of such joint operation of publications were carefully 
considered in advance. While Society officers visualized a future 
which indicated possible great income from advertising, they did 
not delude themselves into believing that such a result was either 
an early expectation or indispensable to the future program. 
Instead, it was hoped only that at an early date the new plan would 
result in a net cost to the Society no greater than the previous 
cost of Procerprnes alone. This hope has been more than ful- 
filled 

VARIATIONS Over A Srx-YEAR PERIOD 

Experience over the past three years has now given a moderate 
number of data whereby the success of the present program can be 
Unfortunately, Crvi. ENGINEERING has not had a sufficient 
Instead, 


gaged 
history to prove its possibilities on a long-range scale 
only two complete years and a fraction are available in full record 


by the Board, are given here in slightly condensed form. The full 
report was signed by the committee: Henry R. Buck, Chairman; 
John H. Gregary, Leslie G. Holleran, Edward P. Lupfer, and Henry 
J. Sherman. 


For comparison of the two programs, the Committee has studied 
its records for the past six years, which therefore include, starting 


Cost oF TECHNICAL PUBLICATIONS OF THE SocIETY— 
FROM ANNUAL REPORTS 


TABLE I. 


Proc. (Parr 1) Civi. ENGINEERING Net 
AND Proc. Cost or 
Year TRANSACTIONS (PaRT 2) ——~ PUBLISHING 
Advertising 
Cost Return Net 

1927 $66,000 $3,600 sates $69,600 
1928 61,600 65,400 
1929 58,400 62,300 
1930 52,900 2,800 $9,000 $3,600 $ 5,400 61,100 
1931 42,300 41,000 30,700 10,300 52,600 j 
1932 37,300 32, 22 10,000 47,300 ‘ 
in 1927, three complete years under the old system, one year 


under a combined system (Crvi. ENGINEERING was started in 
October 1930), and two full years under the present plan. 


VoLUME oF TECHNICAL PUBLICATIONS AND SOcIery 
AFFAIRS FROM ANNUAL REPORTS 

Thousands of Words Equivalent. Approximate Size Based on 

Detailed Count for 1929 


TABLe II. 


Year PROCEEDINGS Manvats Memorrs Civit Encrneerine Tora: 

1927 1,940 4 as gos 1,940 

1928 2,090 ne ee ose 2,090 

1929 1,870 10 1,88 
1930 1,590 151 30 220 1,99 er 
1931 1,120 18 130 1,050 2,3 

1932 1,080 130 1,010 2,220 


As a general picture of this six-year period, cost figures from 
the Society’s annual reports have been compiled in Table |, 
which shows the various budgetary items included in the expense 
of Society publications. No attempt has been made to allocate 
that part of Headquarters expense attributable to the various 
periods and volumes. It should be noted that during several 
years the actual outlay for PROCEEDINGS and TRANSACTIONS was 
considerably less than that shown, by the amount of contributions 
from outside sources on a cooperative basis. Grants fron 
Engineering Foundation, the Great Northern Railway, the 
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n R. Freeman, Hon. M. Am. Soc. C.E., and the Port of New 
\ rk Authority, have greatly assisted our declining budget. 

hout this help the Society could not have maintained such a 
ce ditable output of technical papers. 

Even waiving these important financial considerations, the 
c .stantly decreasing total costs are rather remarkable. As will 
» noted, the resulting net normal expenditure during 1932 is 
oaly about 68 per cent of that in 1927. 

lo complete the picture, a record of technical output during 
this same period is given in Table II. This tabulation, likewise 
based on annual reports, is approximate for some of its figures, 
ng computed on average results obtained from a rather careful 
idy for one year. Comparatively, however, since the basis of 
nputation is common for all years, the results should be sig- 
nineant. 


oO 


TaBLe III. Unir Gross Costs or TECHNICAL PUBLICATIONS— 
FROM ANNUAL REPORTS 

Year PROCEEDINGS AND TRANSACTIONS ENGINEERING 
Total Pages Cost per Total Pages Cost per 
Thousands Thousand Pages Thousands Thousand Pages 

1927 80,688 $0.50 cove 

1929 81,285 ; ace 

1930 71,630 0.74 4,026 $2.23 

1931 57,793 0.7 20,572 1.99 

1932 60,6890 0.61 16,786 1.95 


Viewing these tabulations im parallel, it will be noted that during 
the entire period the publication expenditures decreased about 32 
per cent, while the output increased about 15 per cent. Com- 
bining these two factors, it appears that $1.00 of Society ex- 
penditure in 1932 went as far as did $1.68 in 1927. By including 
the assistance of cooperative agencies, the actual return for the 
expenditure of Society money appears to be even more favorable. 

As another yardstick of relative expenditures, Table III, also 
taken from annual reports, indicates the varying page costs for 
all Society publications during the years in question. In this 
study, PROCEEDINGS and TRANSACTIONS are properly grouped 
together inasmuch as all the processes involved dovetail. 

rhis page-cost basis is convenient for studying cost trends for a 
longer period, including years for which total figures but not de- 
tailed subdivisions are available. From such a longer study, also 
noted in annual reports of the Board of Direction, a remarkable 
fact is indicated—that since 1921, or in eleven years, the cost per 
thousand printed pages has been reduced by half, from $1.21 to 
$0.61. During that period while the volume of printed matter 
and the edition have fluctuated somewhat, the total change is 
minor so that the comparison is valid. 

Many of the factors contributing to this successful showing can 
be isolated and identified. In part, they have been due to falling 
prices of materials and to better contracts for printing and en- 
graving. Important savings, however, have been secured by in- 
ternal improvements in policy as affecting, for example, the publica- 
tion of Meeting programs, the handling of Society Memoirs, the 
economies in treating applications for membership, and the se- 
curing of second-class postal privileges. 

While the Committee on Publications has been cognizant of 
these economies and has been consulted in advance on the more 
mportant ones, the savings should be largely credited to the 
Society’s publication staff. 


Crvi. ENGINEERING AS AN ADVERTISING MEDIUM 


At the time Crvit ENGINEERING was established, the greatest 
incertainty in the future program concerned the amount of in- 
from advertising. Today, based on the experience of almost 

e years, its future is more definite. 
his is the only American publication that confines its editorial 


pages exclusively to the subjects of interest to civil engineers. 


is the only periodical with its circulation concentrated exclu- 
ly upon members of the civil engineering profession. A group 
ibstantial advertisers have come to rely upon it as a direct 
ling force in covering the leading members of the profession. 
IVIL ENGINEERING has not as yet paid its way as a self-sus- 
ing publication. Conditions have been adverse. When it was 
lished in October 1930 advertising appropriations were even 
being trimmed slightly. Nevertheless, 179 pages of adver- 
g were secured in the first twelve months of publication, in 
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comparison to the preliminary budget of 159 pages that was 
anticipated for this period. 

Notwithstanding the greater shrinkage which has since occurred 
in all fields of advertising, our three years of operation show that 
the advertising secured has paid for all costs of operation of the 
advertising Cepartment, and has contributed substantially toward 
the remairi«.g costs of the publication. 

It is conservative to state that Crvit ENGINEERING has become 
definitely established as an effective advertising force in the minds 
of a substantial number of leading advertisers and advertising 
agencies. When general conditions improve, Crvi. ENGINEERING 
should carry a substantial volume of advertising from many lead- 
ing organizations which are not now among its advertisers 

When such increased revenues eventuate, it is the firm con- 
viction of the Committee on Publications that they should be ex- 
pended on publications or placed in the Society’s permanent 
funds; they should not be used to defray running expenses or 
anything approaching thereto. 

No record of the costs themselves would be complete without an 
evaluation of the benefits derived from such expenditures. The 
outlay for publications is the largest single item in Society activity. 
The Committee on Publications believes that such outlay is justi- 
fied by the benefits derived. To many members, such publications 
constitute the major return, if not the sole return, from Society 
affiliation. In November 1926, a questionnaire was addressed to 
1,000 new members of the Societ*’, inquiring as to their reasons for 
joining. The value of publications outvoted all others and was 
particularly emphasized by the Juniors. 

The present set-up of our publications constitutes an ideal 
arrangement. In ProcreepiNnGs the Society has its fundamental 
technical organ, with a long and illustrious professional history 
and a reputation not excelled throughout the world. Matter 
“extraneous to its strictly technical field has now been removed from 
this publication so that the high quality of its contents is undiluted. 
It provides not only for publication but for extensive discussion 
of quality material. This distinguishing feature sets it in a class 
by itself not approached by other engineering media; it makes 
possible the eventual publication of TRANSACTIONS with the auth- 
or’s closure, presenting in one place all views on an important 
technical question—a unique feature. The Committee on Pub- 
lications therefore voices the general sentiment of members in ex- 
pressing its high regard for this publication as primary and in- 
dispensable to technical advance in the profession. 

Crvit ENGINEERING, on the other hand, has met with wide 
approbation as giving in lighter, more readable form articles of 
technical or professional interest to civil engineers. Although 
its format is quite flexible, it has not been adjusted to take either 
long articles or highly theoretical articles. 

Perhaps no Society activity in recent years has exicted the 
interest and favorable response that have been accorded to Crvit 
ENGINEERING. Many letters and personal recommendations 
have been received by the Committee and by the editorial de- 
partment. The articles themselves have been widely copied and 
reprinted. Other publications have adopted the method and 
format of Crvit ENGINEERING. Articles and discussions have 
been received from far and wide, including many from abroad 

Through the availability of both publications, the Committee 
believes that the Society is favored with a most fortunate set-up. 
Within its financial limitations, it has been able to do justice to 
every paper of reasonable civil engineering content by allocation 
to one or the other of these media. The two are therefore supple- 
mentary and not independent. 

To maintain a reasonable quantity and a balanced content for 
our publications in these days of lessened Society income and 
correspondingly reduced budget is indeed a trying task. From 
its point of vantage the Committee on Publications has viewed the 
struggle with considerable concern but eventually with much 
satisfaction. This fortunate outcome whereby our technical output 
has suffered relatively little has not been attained without much 
study and constructive effort. It is a pleasure to acknowledge 
the whole-hearted cooperation of officers, members, assisting 
organizations, authors, advertisers, printers, and staff. None has 
failed in the emergency. To the Committee on Publications it has 
seemed that the objective has well warranted the sacrifices en- 
tailed. We may all look forward to the future of this essential 
Society effort with pride and confidence. 
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J. Waldo Smith, 1861-1933 


By THe DEATH, on October ! 4th, of Jonas Waldo Smith, Honor- 
iry Member of the Society, the profession has lost one of its ablest 
leaders and counselors. Only history will be able to appraise his 
true greatness Those of us whose privilege it was to know him 
intimately were too near to see him in true perspective. The record 
of his accomplishments is as an open 
hook which, when compiled for the ar 
chives of the Society, will recite them 
in detail, but no such recital can fit 
tingly describe the attributes that dis 
tinguished the man 

Exactly as he was a leader in tech 
nical progress and in the encourage 
ment of investigation and research, 
« also was he a leader of men. He led 
by the inspiration of example, by con 
cern for the welfare of the individual, 
ind by personal counsel and advice 
Only those who were associated with 
him on the Catskill Aqueduct, of which 
he was Chief Engineer, will ever be 
able to know and to appraise his inborn 
qualities to the full 

He was a man of quict yet dynamic 
force, always looking to the future and 
inticipating the consequences of every 
decision and the results of every con 
struction. His entire life was based on 
fairness, on justice, and on honesty 
Nothing could win his approval except 
merit, and his every conclusion meas- 
ured and weighed all of the equities 
hese qualities brought to him the re 
spect and the love of his men, as well 
as the confidence and the admiration 
of all with whom he came in contact 
So it was that mayors, public officials, and men of affairs not only 
relied on his advice but were his close friends and personal admirers 

In 1022, on the occasion of Mr. Smith's retirement from the 
post of Chief Engineer of the Board of Water Supply of New York 
City, former Mayor George B. McClellan, at a great dinner said 
among other things: 

Immediately after I became Mayor I met the Chief Engineer 
of the Croton Aqueduct Commission as Smith then was, and found 
that in developing the new Catskill Water Supply project he was 
just the man I needed. We soon learned to understand each other 
and to work together, so that ever since the Catskill project has 
been for me nothing but the concrete expression of the personality 
and of the genius of Waldo Smith 

When a reluctant legislature had given us our needed legislation 
ind when the commission had taken office, as a matter of course 
Waldo Smith was appointed Chief Engineer. And such he has 
remained until today, increasing always in the respect of his sub- 
ordinates, in the affection of his friends, and in the confidence of 
the publi 

Smith's outfit was as fine a lot as I have ever known. Its 
corps spirit, its spirit of ecoperation and solidarity, its spirit 
of mutual reliance and mutual help, was ideal. Its condition was 
that which, according to army regulations, ought to exist in every 
command and unfortunately seldom does. In the old days head 
quarters at Ashokan was like a great happy family which was united 
under its head in one great purpose in the accomplishment of which 
every man was unselfishly willing to sink his ambition and himself 
for the triumph of the cause he had at heart 

Waldo Smith, you and I have known each other for a long 
time We have fought the good fight together side by side for 
many a year We have known foul weather, and we have known 
pleasant days We who once were young but now are old can 
look back across the years and find that Time has drawn his 
kindly veil over the past so that the unpleasant things have been 
forgotten and only the pleasant things remain. Sometimes in the 
long ago the outlook seemed very dark, but that we have ceased 
to think of ‘For we when young did seek romance, but never 
knew it till its day was done.” We know it now and can rejoice 
always that we have had our share in the unfolding of a fairy tale 

‘And such a fairy tale as it has been! Rivers turned backward 
from the sea, and made to flow through caverns in the hills, towns 
moved bodily from valleys to the heights, forests transmuted into 
lakes and a great sea called into being where hills and valleys used 
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to be. Overnight an almost desolate countryside made populo.:s 
with thousands of the magician’s men summoned from distant 
lands to work his will. And overnight again the surface of t\. 
earth is changed and mountains disappear, and woodlands vani 
and water is where dry land was, and once again man has triumphed 
over nature 

“And you are the magician who has done these things. You 
have waved your wand and by its magic you have made it poss:})), 
for six million people to live in this 
city of ours, where three million were 
before. 

“Long after all of us here tonight 
have gone and been forgotten and our 
very names have passed from human 
ken, the work which you have wrought 
bravely and honestly and well, will en- 
dure, serving the people of the New 
York we love. 

“Greater honor can no man have 
than that which is yours—to serve 
New York in great achievement. 

“Greater reward can no man have 
than that which is yours—the con- 
sciousness of having by your genius 
helped to make our city a happier 
place to live in, and of having helped 
to make the world a little better than 
you found it.” 

Such was the man and so was he 
honored in life even as we now honor 
him in memory. He was a genius of 
skill and prophetic vision. His leader- 
ship was that of fearless honesty. He 
held his profession as a cause to be 
kept sacred and to be made the better. 
To this end he accomplished far more 
than falls to the lot of most. As his 
name is written high on the record of 
achievement so also is it inscribed at 
the top of the scroll of those who have 
labored to promote the welfare of the 
engineer and the ideals of his profession. 

Waldo Smith was a man of gentleness, and the modesty of great 
ness was his. He shunned publicity. As honors came to him he 
insisted that they were the due of his associates. He was kind 
and considerate always, but fore-ful, direct, and righteously in 
dignant whenever occasion requi: He loved the simple things 
of life. In his friends, his flowers, h.> pigeons, his dog, and in music 
he found peace and inspiration and comfort. The autumn of 
each passing year brought to him rare delight in the delicate blue 
of the fringed gentian, and now, in another autuims, he sleeps 
under the sod of Massachusetts where in boyhood he learned to 
live the truth and where the gentians, as herald of season's ead, wil! 
bloom in all the years to come 

His friends cherish his memory. His influence will live through 
the years. A great man has gone from our midst and we are left 
with our eyes raised to the infinity of the heavens in the strength 
of the faith that is in us. 

THADDEUS MERRIMAN, M. Am. Soc. C.E 


Additional Student Prize Winners 
Are Announced 


WINNERS OF the student prizes awarded by Local Sections at 
commencement time were listed in the October issue of Civm 
ENGINEERING. Since the publication of that list three additional 
names have been reported to Headquarters. With the approva! 
of the Board of Direction, the recipients of these prizes are pet 
mitted to join the Society as Juniors, their dues for the first yea: 
being paid by the Local Section that gives the award. The follow 
ing names should be added to the list already published: 


Loca! 
Sect! 
GIVIN 
NAM STUDENT INSTITUTION AWAR 
Leonard Capling . Duke University North Ca 
Dayton J. Lanier. . . « University of North Carolina } lina 
John Wakefield Clingerman Carnegie Institute of Technology Pittsbur: 
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The Ethics of Salaried Engineers Engaging in Private Practice 


Report of Board of Direction’s Committee on Professionai Conduct 


HE COMMITTEE ON Professional Conduct has given careful 
sideration to the subject of professional practice by teachers in 
leges and universities, which offer courses in engineering, and 

»y officials or employees of government or private corporations. 
subject was formally brought before the Board of Direction by 
t! Cleveland Section in 1932, and by resolutions of the Buffalo 
tion in January 1933. In February 1933, your Committee re- 
sted the Secretary to forward copies of these communications 

ill Sections of the Society with request for comments. 
rhe resolutions of the Cleveland Section were directed to three 
groups of salaried engineers and called attention to the fact that 
. considerable number of cases outside practice was engaged in 
by members of these groups to the serious detriment of practicing 
ngineers. These groups were: (1) professors and assistants 
in engineering schools; (2) salaried employees employed in public 
rvice, Federal, state, county, or municipal; and (3) salaried em- 
vioyees of private or quasi-public corporations, such as industrial 

corporations, railroads, or utilities. 


REPORTS RECEIVED FROM MANY UNIVERSITIES 


In response to the request of the Secretary, replies were re- 
ceived from the San Francisco, Los Angeles, Seattle, San Diego, 
St. Louis, and Philadelphia: Sections, all of them urging that 
such practice be placed under reasonable restrictions. Your 
Committee further asked the Secretary to request information 
from the leading engineering schools as to what, if any, restrictions 
were placed on their teachers and as to the extent and character of 
their outside practice. 

It believes that while probably there have been occasional 
cases of professional practice on the part of college teachers and 
other salaried engineers that were decidedly objectionable, and 
some that could fairly be classed as unethical, this has been by no 
means general; and that the great majority of such outside prac- 
tice has been free from criticism and has been to the advantage of 
the profession at large as well as to the engineers engaging in it and 
to the engineering colleges. Replies from officials of 77 colleges 
and universities indicate that there has been only a limited amount 
f outside practice; that is, a very few of the large number of en- 
gineering teachers engage in such practice, and the majority of 
those so taking outside work do so only occasionally and under 
conditions that are not objectionable. There is no uniformity of 
regulation of outside work by the colleges. 

rhe profession of engineering is benefited by the good work of the 
colleges in training young men in the fundamental subjects which 
form the basis of sound engineering work and instilling in them the 

ighest professional and ethical ideals. The colleges must have 
the most whole-hearted support of the profession if their graduates 
ire to be placed and assisted to rise to positions of responsibility. 
Engineering students are quick to recognize sound professional 
teaching by men who have had practical exyerience in their special 
field. The colleges must draft able men from the profession to 
serve as teachers and must have many men on the staff who com- 
nand the highest respect of practicing engineers because they are 
good engineers as well as good teachers. The president of one 
rominent schoo! of applied science says: 


We believe that teaching alone is not enough to build up the 


engmeering teacher’s professional competency. We also believe 


that teaching gains in authority when the teacher's competency is 

actually demonstrated from time to time in the realm of responsible 

erformance. We are inclined, therefore, to give equal encourage- 
nt to research, to professional practice of an original character, 

ind to service to the major organizations of the profession and to 
iblic bodies.”’ 


Many other answers to our inquiry are to the same effect. The 
ensus of opinion of university officials appears to be that a 
lerate amount of properly conducted outside consulting practice 

n the part of the older men, and of vacation work with engineering 
s or industrial plants on the part of instructors is a helpful 
g for an engineering and scientific staff. Where the service of 
versity teachers is sought because of their specialized knowledge 
experience and where it is supplementary to the work of other 


engineers, such practice is in no way unfair to engineers in private 
practice. 

Your Committee believes that within reasonable and proper 
limits consulting practice on the part of engineering teachers should 
be encouraged not only by the colleges but by the profession, and 
that only such restrictions should be placed on such practice as 


will d to prevent the objectionable and competitive practice 
which es independent engineers who depend on the profession 
for a liv 


It is very generally true that salaries in engineering colleges are 
not large and are not comparable with the incomes that are re- 
ceived by the leaders in consulting work or in the service of indus- 
try. The profession at large should give every encouragement to 
the colleges in trying to secure a salary scale that will ensure a 
comfortable living such as to do away with any necessity for taking 
outside work purely for the additional income. The college teacher 
should not engage in ordinary routine work primarily to increase 
his own income without benefiting the institution which he serves. 
With his salary to ensure his living expenses such a practice is unfair 
to outside practitioners. The outside work of the university man 
should be such consulting and expert work as will not interfere 
with teaching and other university duties and which is of such a 
type as to promise a very definite advantage of a professional 
kind to the man himself by increasing his value as a teacher and 
investigator. 

The university teacher should avoid taking work which will 
bring him into direct competition with outside individuals or firms. 
He should keep himself in such a position that he is available as a 
consultant to any such practitioners, or to the state or any other 
public agency. 


GOVERNMENTAL EMPLOYEES WITH SPECIALIZED KNOWLEDGE 


There are undoubtedly many instances in which an employee of 
some governmental subdivision or of some corporation may 
properly be called upon for outside consulting practice on account 
of his specialized knowledge. Such an engagement is no more 
objectionable or unethical than is the employment of the univer- 
sity professor. When an engineer has sought for a public position 
and accepted the salary connected with it knowing that the in- 
cumbent is expected to devote his full time to it, your committee 
does not believe it proper for him to take on outside work except 
under such restrictions as are here recommended. 

Certainly where outside practice is engaged in by such employees 
of the public it should be done under restrictions similar to those 
suggested for university men. Their service is primarily due to 
the public, and no work which interferes with the rendering of 
maximum service to the government should be undertaken. 
All such outside services should be charged for at rates not less than 
those charged by the outside practicing engineers. There should 
be no use of office space, instruments, supplies, or material belong- 
ing to the unit of government employing them that would give the 
public official an advantage over the private engineer. 

Your Committee is of the opinion that men employed by quasi- 
public or manufacturing corporations are so fully occupied by the 
work of their corporation and are working under such rigid re- 
strictions that there can be but little complaint from this source of 
competition. Unquestionably it is proper for engineers of such 
corporations to take part in matters of public interest in their 
community whether compensated by the community or the cum- 
pany they serve. The Committee has no evidence before it of any 
general solicitation of engineering practice by this class of 
salaried engineers. 


RESTRICTIONS ON PRACTICE 


It would be very helpful if every college of engineering would 
adopt formal regulations governing the matter of outside practice 
of members of its staff. No uniform set of rules can be made which 
will fully meet all conditions that may arise. In the case of the 
majority of faculty members their high sense of duty to the college, 
of fair play to the profession, and of ethical responsibility is such 
that formal restrictions may be unnecessary. 

Your Committee believes that reasonable restrictions on the 
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outside practice of salaried engineers would cover the following 
points: 


1. All outside practice should be reported to, or have the ad- 
vance approval of, the proper university or public authority. 

2. No outside engagement should be accepted that does not 
tend to increase the value of the salaried engineer to the institution 
or public body which employs him. 

3. FEingineers on full-time salary should not actively solicit 
professional engagements in strongly competitive fields of work in 
which competent individuals or firms are engaged. It is especially 
desirable that the consulting practice of a college teacher should 
come to him without solicitation and because of his particular 
knowledge in some special field of engineering. 

4. No engagement should be accepted which will 


@) Detract from the ability of the individual to render com- 
plete and loyal service to his employer. 

6b) Embarrass or involve the institution or employer in un- 
wholesome controversy 

¢) Subject other professional engineers to unfair competition. 


5. The maintenance of a permanent office for outsidg practice, 
and of a permanent staff engaged wholly on such outside practice is 
generaly an indication of a practice so active and extensive as to 
require solicitation and to demand an amount of attention which 
will detract from the value of his regular work. No such office 
should be maintained without full approval of the proper univer- 
sity or public authority. 

6. No engagements should be accepted without exacting fees 
at least as large as would be required by competent professional 
engineers 

7. No free services should be rendered by a salaried engineer on 
strictly professional work for any client that would otherwise be 
assigned to a professional engineer and paid for. 

8. Laboratory facilities of the college are provided for pur- 
poses of teaching and research and should be used by the univer- 
sity teacher only in his outside practice upon investigations in- 
cident to commissions which are consistent with the provisions of 
this report, and in such a manner as to give him no unfair advan- 
tage over the private engineer who is compelled to depend on the 


commercial laboratories. The taking of laboratory work of a 
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purely routine and commercial type in competition with coun +. 
cial laboratories is improper private practice for a college teach - 


All of the foregoing discussion applies to salaried engineers ..y 
full time. There are a number of cases in which practitioner: of 
very high standing have been called to chairs in universities whi-) 
were unable to pay a salary equal to the income derived { 
practice and where the appointment was made with the exp: oss 
understanding that the engineer would have the privilege of mz ip. 
taining his office. Such cases do not fall within any set of regula- 
tions that might be designed for men who are primarily teachers 
and who are employed by the college on a full-time basis. 

There are a number of teachers and public officials who are 
regular practitioners engaged on a part-time basis only and who 
depend for a living primarily or largely on income from outside 
practice. All such cases should properly be classified as practicing 
engineers giving part-time work to the college or to public service, 
and all of the men in these two groups would be guided by the 
ethical rules that would govern engineers in private practice. 


RECOMMENDATIONS 


Your Committee is of the opinion that this whole subject of the 
relations of salaried engineers to general practitioners can be 
covered by suitable inclusion in the Code of Ethics appearing on 
page 4 of the Year Book. To those activities listed in the Code 
which are ‘‘considered unprofessional and inconsistent with honor- 
able and dignified bearing for any member of the American Society 
of Civil Engineers,” it suggests adding a seventh paragraph as 
follows: 


“7. To actively solicit private work in competitive fields, when 
engaged in full-time teaching or employment in public service: 
or, when so engaged or employed, to accept any engagement for 
private work without exacting fees therefor at least as large as 
would be charged by competent engineers in private practice; or 
to maintain a permanent office for private practice without the 
express approval of his employer.” 


Henry E. Riccs, Chairman 


J. P. H. Perry James F. SANBORN 
Ratpa J. Reep J. C. STEVENS 


Engineers’ Council for Professional Development Meets 
First Official Session Adopts Program of Future Activity 


Waat literature is available for the guidance of young men who 
are curious about the requisites for a successful career in engineer- 
ing? Are there any standards by which to judge the acceptability 
of engineering schools? Once graduated from a formal engineering 
course, has the young man any guide or mentor to encourage his 
efforts in continuing his studies, trying out his own powers of appli- 
cation, and proving himself fit to receive responsibility in his chosen 
profession? Is there any reasonably well-defined point in his carecr 
when he may be said in fact to have become an engineer? 

here is scarcely an engineer in any branch of the profession who 
has not, at some time or other, sought the answer to one or more of 
these questions, either for himself or for someone else. Individuals, 
societies, have labored on the answers and on 
At last a joint effort has been made by seven 
national societies. On October 10, the first annual meeting of the 
Engineers’ Council for Professional Development was held in New 
York, as announced in these columns last month, and committees 
on each of these ns presented progress reports on the work 


done during the past 


committees, whole 
re late d que stions 


sti 


year 


STUDENT SELECTION AND GUIDANCE 
An analysis of the existing guidance literature is now occupying 
attention of the Committee on Student Selection and 
Guidance. After consultation with the National Occupational 
Council and other groups, it has formulated a program of study, 
concentrating on the proper objectives of such booklets as well as 
their contents. The committee intends to examine critically and 


to recommend, if satisfactory, sources of information for promising 


the close 


or interested high-school students, their parents, teachers, a 
counsellors. If satisfactory material is not available, the com- 
mittee will consider its preparation, either by revision or by com- 
pilation. The committee has been instructed to proceed with its 
studies. 
ENGINEERING SCHOOLS 

The Committee on Engineering Schools is concerned with th: 
extremely difficult subject of coordinating the efforts of several 
agencies to establish proper specifications for accrediting engin 
ing schools. Laws governing the licensing or registration of eng 
neers in a majority of the states require some method of accrediting 
such schools. To ensure that this is done uniformly, so as to be 
consistent with the high ideals of the engineering profession and a 
stimulus to the best development of engineering education rat! 
than a deterrent to future progress through codification of certau 
present standards, the national engineering societies should 
invited to prepare and administer a plan of accrediting engineering 
schools. Certain principles are already recognized, and the com- 
mittee accordingly offered definite recommendations, to be trans- 
mitted to the constituent bodies of this council, that a progran 
accrediting be undertaken and that certain basic principl 
adopted as a guide to such action. The council voted to tra: 
these recommendations to the constituent bodies regarding act 


PROFESSIONAL DEVELOPMENT 


The Committee on Professional Development is conc 
principally with the period in the young engineer's career when %& 
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rforming the duties and studies of a novitiate in the profession 
nay have received his bachelor’s degree, or he may have been 
varing himself for the profession without benefit of formal 
ling. Such men are usually junior members in the several 

ties, or eligible for that grade of membership. What helpful 
tacts may be maintained with them during this period of prac- 
il experience and further intellectual development, until that 
ne comes when they stand beside their fellows, fully recognized 

rofessional engineers? The committee has taken for its ob- 

ve the preparation of a program which will combine the early 

rience of the young graduate engineer with a plan of study and 
further development until he is qualified for full professional status 
Such a period, more often than not characterized by groping in the 
k, should have more beacons for guidance and a clearer concept 
vays to avoid inefficiency, inertia, and possible discouragement. 
I committee has been instructed to proceed with its plans for 
studying the possibilities of the situation. 


PROFESSIONAL RECOGNITION 


In the charter of the council the Committee on Professional 
Recognition is instructed to “report to Council methods whereby 
those engineers who have met suitable standards may receive 
corresponding professional recognition.’”’ Needless to say, the 
work of the other three committees leads ultimately to the ac- 
complishment of this objective. The committee requested ap- 

val of a policy which may be briefed as follows: 


As the goal of attainment, the profession should establish a series 
qualifications for which the young man, whether graduate or 
non-graduate, may successfully and continuously strive from the 
time he enters upon an engineering career. This goal of attain- 
ment, embodied in a certificate equivalent to the professional de- 
gree, and having a value recognizable as adequate to entitle the 
holder to licensing or registration in a state, should be based on 
certain definite features. 
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Space does not permit the listing of these features at this time, 
but it may be said that they show the interlocking, and in some 
cases duplication, of many existing requirements for registration 
or licensing in a state, arlmittance to corporate membership in a 
professional society and, perhaps to a less evident extent, com- 
pletion of the requirements for the professional degree (such as 
C.E., M.E., E.C.). A “Minimum Definition of an Engineer’’ is 
recommended, corresponding to that printed in the Model Regis- 
tration Law, approved by a number of engineering organizations, 
including the Society. Likewise a codification of grades of mem- 
bership is recommended. This committee's recommendations 
were approved for transmittal to the various participating bodies. 


REPRESENTATIVES AND OFFICERS 


The representatives of the Society are J. Vipond Davies and 
Harrison P. Eddy, Members Am. Soc. C.E., and C. F. Loweth, 
Past-President Am. Soc. C.E. The officers of the Engineers’ 
Council for Professional Development are C. F. Hirshfeld, Chair- 
man, C. E. Davies, Secretary, aud the following members of the 
Executive Committee, representing the organizations indicated: 
J. Vipond Davies, American Society of Civil Engineers; Donald 
S. Irvin, American Institute of Mining and Metallurgical Engi- 
neers; William E. Wickenden, American Society of Mechanical 
Engineers; Charles F. Scott, American Institute of Electrical 
Engineers; R. I. Rees, Society for the Promotion of Engineering 
Education; H. C. Parmalee, American Institute of Chemical 
Engineers; and D. B. Steinman, M. Am. Soc. C.E., National 
Council of State Boards of Engineering Examiners 

It is scarcely necessary to say that great interest will attach to 
the action of the various societies on these recommendations 
This council provides a medium for joint action on problems that 
have been sometimes embarrassing, generally defiant of simple 
solution, and always of interest to those who are thinking of the 
continued development of high standards for engineers. 


Minutes of Society Meeting, October 18, 1933 


IN ACCORDANCE with the requirements of the By-Laws, a meeting 
f the Society was held in advance of the meeting of the Metropoli- 
tan Section, Vice-President Arthur S. Tuttle presiding, and C. E. 
Beam acting as secretary. 

The results of the report of the tellers on the canvass of the 
second Ballot for Official Nominees were presented. 

A brief moment of silence was observed out of respect to the late 
|. Waldo Smith, Hon. M. Am. Soc. C.E., who died on October 14, 
133 
Chere being no new business to be presented, the meeting was 
adjourned. 


Society Badges for Christmas Presents 


Ir Is not too early to be reminded that the holiday season is 
ming and that Society badges make excellent Christmas presents 
for those who are entitled to wear them. This suggestion is made 
n confidence to the ladies whose men are members of the Society. 

Pins have safety catches that sometimes fail to function as such. 

hey often are damaged, perhaps by the laundry, or become 

splaced. Many strange tales might be told of how lost pins 
iave, after months or even years, been restored to their proper 
wner, by means of the identification engraved on the back. 

Members are not entitled to have two badges, so if this Christ- 

; gift is to replace one that has been lost, the member must file 
itement to that effect at Society Headquarters. A form for 
tatement will be gladly furnished upon request. 

Since the cost of these badges is but $5, they make inexpensive 
ll as useful gifts. It takes approximately two weeks to have 
mblem, which may be obtained either in pin or watch-fob 

properly engraved with the member’s name and grade. 
rs should therefore be received soon after December 1, so that 
r the giver nor the recipient will be disappointed at Christmas 
An engineer who is entitled to wear the Society's badge 
receive no more appropriate gift. 


Sociely Prizes and Awards for 1935 


AT 1Ts SEPTEMBER meeting the Board of Direction approved the 
choices of the Committee on Prizes, and the following list of papers 
in TRANSACTIONS was announced for the current year: 


Norman Medal—To Hardy Cross, M. Am. Soc. C.E., for his 
paper, ‘Analysis of Continuous Frames by Distributing Fixed- 
End Moments.”’ 

J. James R. Croes Medal—To Farl I. Brown, M. Am. Soc. C.E., 
for his paper, “Flow of Water in T:dal Canals.”’ 

Thomas Fitch Rowland Prize—To the late J. C. Baxter, 
M. Am. Soc. C.E., for Part III of the paper on the eight-mile 
Cascade Tunnel, Great Northern Railway, “Construction Plans and 
Methods.” 

James Laurie Prize—To W. B. Saunders, M. Am. Soc. C.E., 
for his paper, ‘Construction of La Ola Pipe Line.” 

Arthur M. Wellington Prize—To D. J. Kerr, M. Am. Soc. C.E 
for Part I of the paper on the Cascade Tunnel, ‘Preliminary Studies 
and Results of Improving Cascade Crossing.”’ 

Collingwood Prize for Juniors—To Bernard L. Weiner, Assoc 
M. Am. Soc. C.E., for his paper, “‘Design of a Reinforced Con- 
crete Skew Arch.” 

These papers are all to be found in the 1932 TRANsactions, Vol. 
96. Actual presentation of the awards will be a feature of the 
Annual Meeting in January. 


John Fritz Gold Medal for 1954 Awarded 
to John Ripley Freeman 


AT THE REGULAR annual meeting of the John Fritz Medal 
Board of Award, on October 20, 1933, its gold medal Was awarded 
to the late John Ripley Freeman, Honorary Member and Past- 
President of the Society. The award was made posthumously 
because of Mr. Freeman's sudden death on October 6, 1932, 
during the procedure for his selection as a medalist. The medal 
was awarded to Mr. Freeman as ‘““Engineer—preeminent in the 
fields of hydraulics and water supply, fire insurance economics, 
and analysis of earthquake effects.”’ 
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of Proceedings 


A Preview 


Because of a crowded issue the publication of the paper entitled 

Some Soil Pressure Tests,"’ by H. de B. Parsons, M. Am. Soc. C.E., 
previously announced to appear in the October tssue of PROCEEDINGS, 
has been postponed until the November Also in this issue 
will appear a valuable paper on the technic of fluvial experimentation 
As a result of recent model researches at the Vicksburg Hydraulic 
Laboratory, the age-old theory that cutoffs in the Mississippi River 
prevented has been challenged. This ts but one of the many 
valuable results of laboratory Both 
highway and bridge engineers will find much valuable material in the 
forthcoming paper on the 12-mile superhighway across the Hackensack 
Veadows of New Jersey, recently completed at a cost of 40 million 
For sanitary engineers especially, the paper on the use of 
now ready for publication, 


must be 


experimentation on river flou 


dollars 
ferric coagulants for the formation of floc, 
will prove an important source of recent information on this subject 
The natural cycle of rainfall, erosion, silt carrying, and delta forma- 
tion ts interrupted by engineering works. A paper in preparation 
for the November issue of ProceEeDincs deals with the interrelation of 
these factors 

LABORATORY HYDRAULICS FOR THE RIVER 
AND HARBOR ENGINEER 


PRACTICAL 


IN ‘Practical Laboratory Hydraulics for the River and Harbor 
Engineer’’ by Herbert D. Vogel, Assoc. M. Am. Soc. C.E., a brief 
practical exposition of the principles of hydraulic similitude is 
given. Presented originally to the University of Michigan, in 
partial fulfillment of the requirements for the civil engineeing 
degree, the paper constitutes a handbook of information that 
any laboratory technician will need in undertaking fluvial experi- 
Beginning with a purely theoretical presentation, the 
author continues with some helpful examples, and ends with a 
practical discussion and description of the equipment necessary 
in establishing a laboratory such as that at Vicksburg, Miss. 
Iypical experiments encountered in a river and harbor hydraulic 
laboratory are classified under two main headings, with three sub- 
headings each, and problems incident to the study of fixed-and 
A list of 26 problems that are 


ments 


movable-bed models are described 
susceptible to laboratory treatment also forms a part of this im 


portant work 


LINCOLN HIGHWAY FROM JERSEY CITY TO 
ELIZABETH, N.J. 


IN A paper entitled “Highways as Elements of Transportation,” 
95 of TRANSACTIONS, Fred Lavis, 


which was published in Vol 
extensively the various political, 


M. Am. Soc. C.E., treated 
physical, and economic considerations that led to the final location 
of Route 25 in New Jersey, now also known as the eastern end of 
the transcontinental Lincoln Highway 4 paper by Sigvald Johan- 
nesson, M. Am. Soc. C.E., giving the construction details of this 
engineering work, is now ready for PROCEEDINGS 
leads from the west end of the Holland 


noteworthy 


The section described 


BUILDING THE LINCOLN HIGHWAY IN NEW JERSEY 
Piers for Passaic River Crossing Under Construction 
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THROUGH TRUSSES FOR HACKENSACK RIVER CROSSING 
Identical with Bridge Over Passaic River 


Tunnel through Jersey City, Kearny, Newark, and Elizabeth to 
connect with the main highways of Trenton, Philadephia, and 
beyond. Begun in 1924, it was completed eight years afterwards 
and was opened for traffic on November 24, 1932. The total length 
is 12 miles, and the cost of construction was about $40,000,000 

A very complete general description of the problems of align 
ment and grade, as well as of design is given by Mr. Johannesson 
Of particular interest to highway eng:.icers and designers will b 
the part devoted to a discussion of connections with cross traffic 
by means of ramps. In addition to ordinary structures, the pro} 
ect involved the necessity for steel-bridge river crossings, long 
viaduct structures, and a subway. The paper contains an ack 
quate description of the construction problems entailed in driving 
pile foundations (both timber and concrete, and both precast 
piles and piles cast in place), expansion joints, roadway surfaces 
curves, sidewalks, railings, and drainage. 


MODIFYING THE PHYSIOGRAPHICAL BALANCE BY CON 
SERVATION MEASURES 


THERE IS a balance between the processes of nature that controls 
erosion and debris transportation and deposition by stream flow 
If this balance is regulated by man or is interfered with by con 
servation work, it may become so modified as to be a menace t 
exiting or future development. This is the theme of a paper, 
‘Modifying the Physiographical Balance by Conservation Mea: 
ures,’’ by A. L. Sonderegger, M. Am. Soc. C.E., scheduled for the 
November issue of PROCEEDINGS. The paper contains a complet: 
description of this physiographical balance and a discussion of 
many of the effects of interfering with it. In a general discussion, 
the author describes the effect of changes in the nature of the cover 
over a watershed. The effects of a regulation of stream flow is 
another aspect of the general subject, the effect of regulating 
the flow of the Rio Grande being given to demonstrate this theo 
retical reasoning. The paper includes, furthermore, a theoretical 
discussion of the effect on physiographical balance of erecting 
debris barriers. It ends with a complete statement of conclusion: 
on the following subjects: (1) physiographical balance; (2) th 
physiographical interrelation of mountain, watershed, and flood 
menace; (3) the cooperation of governmental agencies necessary 
to the attainment of maximum yield of watersheds; (4) the poss! 
ble flood menace produced by storage regulation; (5) the effectiv« 
ness of debris barriers; (6) the inadvisability of erecting temporary 
structures to check debris; and (7) the essential nature of water 
table control in surcharging ground-water basins. 

FORMATION OF FLOC BY MEANS OF FERRIC COAGULANTS 

IN RECOMMENDING the paper, ‘Formation of Floc by M 
of Ferric Coagulants,’”’ by Edward Bartow, M. Am. Soc. C! 
A. B. Black and Walter E. Sanbury, for publication, one men 
of the Society calls attention to the fact that modern water puri! 
cation is becoming more and more to depend on coagulation for 
success. Satisfactory coagulation involves meticulous atte! 
to very small changes in the character and condition of the 


water. In this paper are given the results of thorough and 
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istive research into the baffling problem of colloids, showing 
v certain coagulants are successful with certain waters and not 
h others, or even with the same water under changed conditions. 
iis is a notable advance in practical knowledge Heretofore 
operator of each filter plant has struggled with his own special 
iditions until he found « formula that would reduce complaints 
ym consumers and not cost too much. If his formula were tried 
ith a different water, it was useless. 
lhe work described in this paper was conducted as a continua- 
a of studies originally published in the January 1928 issue of 
Journal of Industrial Engineering Chemistry. With an entirely 
inadequate time allowance, the paper was read before the Sani- 
tary Engineering Division of the Society at its Annual Meeting 
New York, N.Y., in January 1933. Subsequently, it was 
abstracted most briefly in technical news periodicals and in the 
March 1933 issue of Crvri. ENGINEERING. It is hoped that, with 
publication in PROCEEDINGS in full, the paper will fulfill a con- 
stant demand for advance copies of it and will receive the discussion 
that it obviously deserves. 


oO wse« 


> 


News of Local Sections 


DvuLuTH SECTION 


On May 15 the Duluth Section elected officers for the ensuing 
year as follows: Leland Clapper, President; A.C. Giesecke, First 
Vice-President; John Carson, Second Vice-President and Trea- 
surer; and William E. Hawley, Secretary. 


GEORGIA SECTION 


\ luncheon meeting of the Georgia Section was held on Sep- 
tember 11 at the Atlanta Athletic Club. After a business session, 
Col. Lewis Brown, of Fort McPherson, in charge of reforestation 
work in the 4th Corps Area, gave a talk on various aspects of this 
work. A motion picture giving details of automatic protective 
gates for grade crossings was then shown. The meeting held by the 
Section on October 2 was devoted largely to business. A release 
from the Georgia State Highway Board on Public Works was read 
by J. Houstoun Johnston, consulting engineer for the Georgia 
Public Service Commission. 


METROPOLITAN SECTION 


On October 18, the Metropolitan Section commenced a new 
year of activity by holding a meeting devoted to discussion of the 
subject, ‘‘Codes for the Construction Industry Under the Na- 
ional Industrial Recovery Act.’’ Speaking on this subject were 
Stephen F. Voorhees, John P. Hogan, and Carlton S. Proctor. 
Mr. Voorhees stated that the code is not a mandate imposed by 
Congress but simply a set of reasonable rules established by indus- 
ry to govern fair competition and its own affairs. If the code 
joes not work, governmental mandates for the management of the 
ndustry in question must be expected. However, he believes it 
much more intelligent and desirable for those in the construction 
ndustry to supervise their own affairs. At the close of the meeting 
freshments were served. There were 375 present 


MILWAUKEE SECTION 


\ joint meeting of the Milwaukee Section and the Engineers 
ty of Milwaukee was held at the Milwaukee Athletic Club 
May 17. This‘gathering was addressed by Alonzo J. Hammond, 
ident of the Society, who spoke on ‘“‘Advanced Planning as an 
omic Problem.’’ On July 14 a meeting was held for the trans- 
m of business and discussion of the National Recovery Act. 
provisions of this law were outlined by James L. Ferebee, 
Engineer of the Milwaukee Sewerage Commission, and an 
ated discussion followed 
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San D1eGo SEcTION 


The regular September dinner meeting of the San Diego Section 
was held September 28, at the Churchill Hotel. Charles P 
Williams, former president of the Section and consulting engineer 
on the Rodriguez Dam, Baja California, spoke at length on the 
composition of cement for massive structures. He told of tempera 
ture-strength determinations made with cement of various compo 
sitions at the dam and outlined tentative specifications covering 
the composition of cement for massive structures. The attendanc« 
was 30 


SPOKANE SECTION 


The August meeting of the Spokane Section was well attended 
An interesting talk on the development of the Grand Coulee Dam 
site as compared with the sites of several other large dams was 
given by F. A. Banks, Construction Engineer for the Grand 
Coulee Dam. Discussion of the proposed code for engineers in the 
construction industry, which was the other topic discussed, 
elicited much favorable comment. 


Student Chapter News 
CORNELL UNIVERSITY 


Several interesting meetings comprised the activities of the 
Cornell University Student Chapter during the past year. In- 
cluded on the list of speakers who addressed these gatherings were 
the following: Homer R. Seely, Resident Engineer for the Central 
Section of the George Washington Bridge; Charles D. Curran, of 
the Corps of Engineers, U.S. Army; and Carl C. Cooman, civil 
engineer for the Rochester Gas and Electric Company. On 
November 21, Edward P. Lupfer, Society Director from the 
District, visited the Chapter. A dinner held in his honor was 
attended by representatives of the four Local Sections in the Dis 
trict and of the Syracuse University Student Chapter. 


KANSAS STATE COLLEGE 


Members of the Kansas State College Student Chapter played 
an important role in speaking before the meetings of the Chapter 
held during the school year just completed. In all, there were 14 
of these meetings and a total attendance of 880. The outside 
speakers who addressed the Chapter were R. W. Crum, Director 
of the Highway Research Board of the National Research Council, 
and W. E. Baldry, City Engineer of Topeka, Kans. On April 20 
members of the Chapter were guests of the Kansas State Section 
at a meeting held in Topeka. 


OREGON STATE COLLEGE 


The Oregon State College Student Chapter has held nine meet- 
ings, attended by a total of 225, during the past year. A wide 
range of subjects was discussed at these meetings by outside 
speakers and members of the faculty. These included C. B 
McCullough, Bridge Engineer, Oregon State Highway Depart- 
ment; Samuel Murray, an engineer of Portland, Ore.; and Harry 
S. Rogers, Dean of Engineering and Director of the Engineering 
Experiment Station at Oregon State College. 


PENNSYLVANIA STATE COLLEGE 


The Pennsylvania State College Student Chapter held 14 meet- 
ings during the past school year. These sessions, which attracted 
a total attendance of 397, were addressed by members of the 
Chapter and faculty as well as by outside speakers. At one meet- 
ing a motion picture, entitled the “Art of Welding,’’ was shown, 
and ail but three of the lectures given were illustrated by lantern 
slides or motion pictures. At the meeting held on April 25, 
William F. Miller, Engineer of Maintenance of Way for the 
Eastern Grand Division of the Pennsylvania Railroad, addressed 
a large and enthusiastic audience. 


POLYTECHNIC INSTITUTE OF BROOKLYN 


Several inspection trips and seven meetings comprised the 
activities of the Polytechnic Institute of Brooklyn Student Chapter 
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during the past year. The trips included such points of interest 
as the Little Falls, N.J., power plant and the Rockefeller Center 
development in New York City. Among the well-known engineers 
who addressed the various meetings were the following: Robert 
Ridgway, Past-President of the Society and consulting engineer for 
the Board of Transportation, City of New York; Sigvald Johan- 
nesson, Designing Engineer of the New Jersey State Highway 
Commission; Roger W. Armstrong, Division Engineer for the 
Board of Water Supply, City of New York; and Ernest P. Good- 
rich, consulting engineer of New York, N.Y. 


PurRDUEB UNIVERSITY 


Meetings held by the Purdue University Student Chapter during 
the past year have been well attended, and the members have 
heard lectures upon various interesting aspects of modern engi- 
neering practice in this country and abroad. G. P. Springer, 
Assistant Professor of Civil Engineering at Purdue University; 
F. E. Richart, Research Associate Professor of Theoretical and 
Applied Mechanics at the University of Illinois; and M. R. Keefe, 
Vice-President of Ulen and Company, of Lebanon, Ind., were 


prominent among the speakers 


RENSSELAER POLYTECHNIC INSTITUTE 


rhe different branches of civil engineering were well represented 
on the list of speakers who appeared before this Chapter during 
the past year. Among these were the following: David C. Coyle, 
consulting engineer of New York, N.Y.; George E. Beggs, Pro- 
fessor of Civil Engineering at Princeton University; J. E. Ton- 
nelier, an engineer with the J. G. White Engineering Corporation; 
and Harold M. Lewis, an engineer with the Regional Plan Associa- 
tion of New York, N.Y 


Ruope ISLAND STATE COLLEGE 


On April 19 the Rhode Island State College Student Chapter 
assisted at the annual meeting of the Rhode Island Highway 
Association. In addition, eight interesting meetings of the 
Chapter have been held during the school year, with a total at- 


tendance of 158 
Rice INSTITUTE 


Illustrated Society lectures were shown at several of the meetings 
Institute Student Chapter during the recently com- 
pleted school year, and commercial engineering companies also 
furnished several interesting films. Other meetings were addressed 
by outside speakers, including R. W. Collins, Vice-President of the 
Southwestern Construction Company, and Joseph M. Howe, 
consulting engineer of Houston, Tex 


of the Rice 


Rose POLYTECHNIC INSTITUTE 


Among those who spoke at 1932-1933 meetings of the Rose Poly- 
technic Institute Student Chapter were R. L. McCormick, Pro- 
fessor of Civil and Architectural Engineering at Rose Polytechnic 
Institute, and J. T. Hallett, Assistant Chief Engineer of the Indiana 
Highway Commission. At other meetings motion picture films on 
subjects of current engineering interest were shown by commercial 

lud Hanna Engineering Works and the 


orgamizations, inciud 
Aluminum Company of America lectures furnished 


ing the 
Some slide 


by the Society were also enjoyed 
STANFORD UNIVERSITY 


The members of the Stanford University Student Chapter at- 
tended numerous dinner meetings of the San Francisco Section of 
the Society during the past year. They also held 11 well attended 
meetings of their own. Numerous interesting lectures—many of 
them illustrated—were presented at these sessions. Included on 
the list of speakers were G. S. Strout, Manager of the Strout- 
Steffens Equipment Company, of San Francisco; R. L. Wing, 
Assistant Hydraulic Engineer, State Division of Water Resources, 
Sacramento; and Frederick H. Tibbetts, civil engineer of San 
Francisco. 

SYRACUSE UNIVERSITY 

Illustrated lectures furnished by the Society proved of interest to 
the Syracuse University Student Chapter upon the occasion of 
A three-reel film illustrating 


several of its 1932-1933 meetings. 


VoL. N o. 
the manufacture of iron and steel was loaned to the Chapter by t 
American Rolling Mill Company, of Middletown, Ohio. Moti 
pictures were also shown through the courtesy of the U.S. 
partment of Agriculture. On February 25 the Chapter was 
tertained at a joint meeting of the Syracuse and Ithaca Sect 

of the Society, held at Ithaca, N.Y. The membership of 
Chapter shows an increase of 34 per cent over last year, and thy 
attendance at meetings has increased 16 per cent. 


Texas TECHNOLOGICAL COLLEGE 


The Texas Technological College Student Chapter reported at 
the close of the school year, that ten interesting meetings had been 
held. Entertainment on these occasions usually consisted of th: 
presentation of an illustrated Society lecture, or a talk given by 
members of the Chapter or of the faculty. At the end of the 
semester a banquet was given to celebrate the installation of the 
new officers of the Chapter. 


UNIVERSITY OF ALABAMA 


During the school year 1932-1933, the membership of the 
University of Alabama Student Chapter was approximately three 
times greater than in any previous year, and the interest and 
activities of the members increased correspondingly. An engineer- 
ing exhibition in miniature, consisting of a suspension bridge, the 
steel skeleton of a building under construction, and a concret: 
highway, mounted in relief, was an interesting feature of the 
meeting held on February 27. The members of the graduating 
class were given an inspection trip to the new Jefferson County 
sewage disposal plant 


UNIVERSITY OF DayTON 


The University of Dayton Student Chapter participated in five 
inspection trips during the school year, 1932-1933. The points 
of interest visited were all in Dayton, except for the new Cincinnati 
Union Terminal, in Cincinnati. The members of the Chapter 
made this trip as guests of the Dayton Section of the Society. 
Throughout the year the Chapter sent representatives to the 
monthly meetings of the Section. Under the supervision of the 
faculty sponsor, Bernard T. Schad, the members of the Chapter 
were given practical experience in surveying. In addition to these 
activities, seven interesting meetings were held. 


UNIVERSITY OF ILLINOIS 


The past year has been one of marked activity for the University 
of Illinois Student Chapter. The 15 meetings that were held 
attracted a total attendance of 1,622. On the list of well-known 
engineers who spoke at these meetings were the following: 
T. Chalkley Hatton, Consulting Sanitary Engineer of Milwaukee, 
Wis.; M. R. Keefe, Vice-President of Ulen and Company, of 
Lebanon, Ind.; and Willard T. Chevalier, Publishing Director of 
Engineering News-Record. On May 18 the annual banquet was 
held, with A. J. Hammond, President of the Society, as guest of 
honor. Mr. Hammond spoke on the subject, “The Solution of 
Practical Engineering Problems.”’ During the spring the Chapter 
sponsored an inspection trip to Chicago for the purpose of seeing 
the construction work at the Century of Progress Exposition and of 
inspecting the bridges across the Chicago River. 

UNIVERSITY OF KENTUCKY 

Motion pictures furnished by the Society were an interesting 
feature of the programs presented by the University of Kentucky 
Student Chapter during the past school year. Biweekly meeting 
were held, with members of the Chapter or the faculty officiati: 
as lecturers. 


UNIVERSITY OF MINNESOTA 


A wide range of engineering subjects was covered in the dis 
cussions presented at meetings of the University of Minn 
Student Chapter during the past year. Among the out 
speakers were Lorenz G. Straub, of the Department of Hydra 
of the University of Minnesota; George M. Shepard, Chief ! 
neer of the Department of Public Works, City of St. Paul; 

R. Stack, an engineer recently returned from Russia, where b 
employed by the U. S.S. R. Motion pictures on manufact g 
processes were shown at some of the meetings, and inspection 

to local engineering projects proved of value. 


ting 


ITEMS OF INTEREST 


Civil Engineering for 
December 


[He PROBLEM of controlling the high 
rs of the Mississippi River and con- 
ng them to locations where they will do 
least property damage is an immense 
In an article on the machines in use 
this work, T. B. Larkin, M. Am. Soc. 
C_E., District Engineer at Vicksburg, ex- 
Lins the magnitude of the problem and 
iescribes the types of equipment now 
found to be the most efficient by the con- 
ractors on the work of building the huge 
levees. The ten-year program of con- 
truction involves nearly two thousand 
miles of levees containing almost 650,- 
100,000 cu yd of material, enough to cover 
an area the size of the District of Columbia 
9 ft deep. 
A difficult traffic problem has arisen at 
the southern connection of the Bronx 
River Parkway, built by the Westchester 
County (N.Y.) Park Commission a num- 
er of years ago. How the engineers for 
Borough of the Bronx, New York, 
solved the difficulty by passing the con- 
necting link under 233d Street, under the 
four tracks of the New York Central 
Railway, and over the Bronx River, is to 
xplained in the December issue by 
Arthur V. Sheridan, Assoc. M. Am. Soc. 
C.E 
Where large surfaces of concrete, such 
as highway slabs, are exposed to the air 
juring curing, evaporation deprives the 
soncrete of a part of the mixing water 
needed for the complete hydration of the 
ment. According to the tests conducted 
t Columbia University, by W. J. Krefeld, 
{ssoc. M. Am. Soc. C.E., the damage or 


Engineering Events in Brief 


loss of strength is confined to the layers 
close to the surface and may amount to 
as much as 50 per cent in compressive 
strength and resistance to wear. To ob- 
tain the full advantage of curing mediums 
or impervious surface coatings in prevent- 
ing evaporation of mixing water, they 
must be applied as soon as possible after 
pouring. The results of these tests, 
which cast new light on the effectiveness 
of curing methods now in use, will appear 
in the December issue. 

Engineers of the Indiana Department 
of Conservation had an interesting job 
in the restoration of a century-old water 
mill in Spring Mill State Park, as de- 
scribed by Oren Reed, Assoc. M. Am. Soc. 
C.E., in an article in preparation for the 
next issue. With little physical evidence 
of the original mill except the stone walls 
of the building, some small pieces of the 
old wooden overshot wheel, and the 
original grinding stones, the engineers were 
able to reconstruct the mill and put it in 
working order for grinding corn, and to 
rebuild a small sash sawmill operated by 
an undershot wheel and a tub wheel. 
These two mills are now in operation for 
the instruction and pleasure of those who 
visit the park. 

Interesting articles on aerial topographic 
mapping, on the characteristics of water 
wells, on fish ladders and screens, and on 
subway foundations are available and 
will be used as space permits. By special 
effort, the December issue will also contain 
the index to the articles appearing in Vol. 3 
of Crvit ENGINEERING. This will make 
it possible for those who preserve their 
issues to bind them immediately upon re- 
ceipt of the last issue of the volume. 


Legal Counsel at Washing- 
ton Not Needed by En- 


gineers and Architects 


IN A STATEMENT released by American 
gineering Council it is learned that 
lreasury Department will look with 
uch disfavor on those architects or 
ngineers who retain legal counsel in 
\ashington to aid them in securing pro- 
mal contracts from the Department. 
fact, the Department will be disposed 
liminate such architects and engi- 

rs from consideration altogether. 
irly in the summer the Treasury De- 
ent learned that certain Washing- 
iwyers had been soliciting engineers, 
cts, and otiecrs interested in 
ing Government business, on the 


ground that to retain such counsel would 
enhance the opportunities of the engineers 
and architects to obtain desirable con- 
tracts. This activity has been par- 
ticularly prevalent in Western states. 

The Treasury Department has not 
made public the names of the lawyers who 
engaged in this practice, feeling that 
probably they did not realize: (1) that 
their proposal was in itself a reflection on 
certain Government officials; and (2) 
that representation of the nature they 
would provide could not possibly have 
any bearing upon the selections made by 
the Department. 

The Department desires to make its 
selections on the merits of each case 
alone. It is not disposed to prosecute 
any of the persons concerned, but it 
does want it emphatically understood 
that such a practice will be outlawed. 


Prettyboy Dam 


To Pprovipe 61,500 acre-ft of additional 
storage for Baltimore's water supply sys- 
tem, the Prettyboy Dam has been com- 
pleted on the upper reaches of Gunpowder 
Falls, 15 miles above the city’s Lock 
Raven Reservoir. The dam is of gravity 
type, with a maximum height of 167 ft 
and a length of 845 ft. The central sec- 
tion, 274 ft long, forms an overflow spill- 
way. Unsatisfactory foundation condi- 
tions revealed during excavation required 
a greater depth and a larger amount of 
excavation than had been anticipated, 
and a very considerable increase in the 
quantity of concrete. Contract pay- 
ments on the dam have approximated 
$2,400,000. Such additional items as real 
estate, clearing, roads, and bridges will 
bring the ultimate cost to $3,500,000. 

On the page of special interest in this 
number appears an etching of the dam 
made by Otto Kuhler during its construc- 
tion. Crvrm ENGINEERING has been privi- 
leged to reproduce other examples of Mr. 
Kuhler’s work. With his mechanical 
engineering training he is as much at home 
at the throttle of a locomotive as at the 
wheel of his etching press 


NEWS OF ENGINEERS 
From Correspondence and Society Files 


T. FARRANCE Davey, formerly Resident 
Engineer, Victoria Bridge, Milford Haven, 
Wales, has now accepted employment at 
the Hams Hall Power Station, City of 
Birmingham Electric Supply Depart- 
ment, Birmingham, England 


HERBERT E. PRATER is employed as a 
Junior Engineer in the design department 
of the U.S. Bureau of Reclamation, Den- 
ver, Colo. 


HERMAN W. JENNINGS is associated 
with the U.S. Coast and Geodetic Sur- 
vey as a draftsman on aerial mapping 


OvaF J. S. ELtincson, former city 
manager of Sherman, Tex., is now assis- 
tant general manager and purchasing agen 
in charge of the design and construction 
of buildings, bridges, and levees, for 
the same city. 

PauL MOLLER has accepted a position 
as Engineer of Bridge Design with the 
Royal Danish State Railway Company, 
of Copenhagen. 


JameeEL S. Toma has accepted a con- 
nection as Assistant Engineer of the 


EIGHTY-FIRST ANNUAL MEETING, January 17-20, 1954, in New York, N.Y., at Society Headquarters 
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Iraq Railways, with headquarters in 


Baghdad, 


ALEXANDER ALLAIRE has accepted a 
sition with the Federal Emergency 
Administration of Public Works State 
headquarters in 


Advisory Board, with 
Little Rock, Ark 


James G. ALLEN has accepted a posi- 
tion with the Tennessee Valley Authority 
His headquarters are in Knoxville, Tenn 


Apporrt, President of Abbott, 
Merkt and Company, Engineers and 
Architects of New York, has been ap 
pointed a member of the Technical Board 


of Review under Col. H. M. Waite, 
Deputy Administrator of the Federal 
Emergency Administration of Public 


Works in Washington 


Cuaries E. Lewis has recently be- 
come connected with the South Dakota 
State Highway Commission, as engineer 
in the plans department 


J. Gorpon Lippincott is _ teaching 
mathematics and fine arts at the Romford 


School in Washington, Conn. 


FRANK J. McCormick is now at Iowa 
State College, Ames, lowa, where he is a 
research fellow in the department of 


mathematics 


P. LABoon, formerly employed 
as Assistant Engineer for the Interstate 
Commerce Commission, is now Assistant 
Highway Engineer with the U.S. Bureau 
of Public Roads, in Washington, D.C 


ArtTuurR R. SoriNnG is at present em- 
ployed by the U.S. Engineers as an in- 
spector on jetty construction in Newport, 


(Ore 


Ross Wuire has been appointed con- 
struction superintendent on Cove Creek 
Dam, with headquarters in Knoxville, 


Leste G. formerly Deputy 
Chief Engineer of the Westchester County 
Park Commission, has accepted a position 
is assistant to Arthur S. Tuttle, New York 
State Engineer for the Public Works Ad 
ministration 


R. Gouzk, formerly Assistant 
Engineer with the International Com- 
merce Commission, Washington, D.C., is 
now employed in a similar capacity by 
the U.S. Bureau of Reclamation, in 


Denver, Colo 


ArtHurR H. Apams, C. M. Cram, and 
CuHartes D. Wares, JR., announce the 
opening of an office for the practice of civil 
and structural engineering in the First 
National Bank Building, Long Beach, 


Frep E. Scunepre has resigned as Vice 
President of the Highway Engineering 
Bureau, in Washington, D.C., to become 
Director of Federal Projects, Federal 
Administration of Public Works, in the 
same city 

A. F. Samuer, Jr., has accepted a 
position in the bridge department of the 
Wire Rope Division of John A. Roebling’s 
Sons Company, Trenton, N.J 
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B. THorierr ByoRNSTAD is now em- 
ployed by the U.S. Government as junior 
engineer for the survey and study of the 
Grand Coulee Dam Project in Wash- 
ington. He has been assigned to the office 
of the Chief Engineer of the Bureau of 
Reclamation in Denver 


Merwin Rosson, until recertly Con- 
struction Enginer for the Case Construc- 
tion Company, of Los Angeles, is now a 
consulting engineer on pneumatic con- 
crete construction in the City Engineer’s 
Office, Long Beach, Calif. 


W. W. Horner, consulting engineer for 
the cities of St. Louis, Mo., and Dallas, 
Tex., announces the opening of an office 
in the International Office Building, St. 
Louis, for the practice of engineering 
H. Sutrrin, former Assistant Chief 
Engineer of sewers and paving for the 
City of St. Louis, will be associated with 
him 


DoNALD MILts has accepted a position 
as Designing Engineer for the newly 
created Sanitary Division of Arlington 
County, Virginia 


R. D. N. Srmwmam has recently become 
personal assistant in charge of the Di- 
rectorate of Town Planning, Chepauk, 
Madras, India. 


HERMAN SCHORER has taken a position 
with the U.S. Bureau of Reclamation, 
in Denver, Colo. 


E. B. RAYBURN, JR., has resigned as Con- 
crete Engineer for Charles R. Wernuth 
and Son, of Fort Wayne, Ind., to accept a 
position in a similar capacity with the 
Ready-Mixed Concrete Corporation, of 
Indianapolis. 


Haroitp N. Davipson, who was for- 
merly in the employ of the Chicago office 
of the McClintic-Marshall Corporation, 
has now accepted an engineering connec- 
tion with the G. H. Hammond Company 
of the same city. 


T. Harotp SANDERSON, formerly with 
the Engineers’ Advisory Board of the Re- 
construction Finance Corporation, Wash- 
ington, D.C., has now joined the staff 
of the Illinois Steel Company ( Depart- 
ment of Metallurgy and Inspection), of 
Chicago, Ill 


Russet. W. Apsott has accepted a 
position with Hoad, Decker, Shoecraft, 
and Drury, consulting civil engineers, of 
Ann Arbor, Mich. 


L. Roy Bowen, for the past twenty 
years in charge of the design and construc- 
tion of bridges and buildings for the City 
of St. Louis, announces the opening of an 
office for the general practice of civil 
engineering and architecture in the 
American Trust Building, St. Louis, Mo. 


Henry J. Tenow has resigned as Assis- 
tant Engineer with the Interstate Com- 
merce Commission, with offices in Wash- 
ington, D.C., to accept a position as Junior 
Engineer in the U.S. Bureau of Reclama- 
tion. His headquarters will be in Denver, 
Colo 


N o. 


ARTHUR I. Herm has accepted a conn 
tion as Chief Draftsman for A. E. Wheel:-, 
25 Broadway, New York, N.Y. 


Horatio Seymour, formerly a cons: 
ing engineer of Santa Monica, Cali/ 
is now employed as Cost Engineer by + 
Metropolitan Water District of Southern 
California, with headquarters in Banning 


Guy J. Secuers has established ay 
engineering and surveying practice under 
his own name at 501 Interstate Bank 
Building, New Orleans, La. He was 
formerly a member of the firm, Ricketts 
Seghers, and Dibdin, of the same city. 


R. A. Wituis has resumed his former 
connection with the Portland Cement 
Association, with offices in St. Louis, Mo 
He has recently been connected with the 
City Plan Commission of St. Louis. 


Avex O. Dortry is again affiliated with 
the U.S. Coast and Geodetic Survey, in the 
Department of Hydrography and Topog 
raphy. He is temporarily located in 
Flushing, N.Y. 


Ivan C. CRAWFORD has tendered his 
resignation as Dean of the College of 
Engineering of the University of Idaho, 
to become State Engineer, Public Works 
Administration, with headquarters in 
Boise, Idaho. 


WiLtiAM J. RINEBOLD has accepted a 
position as county surveyor. His office is 
in Towanda, Pa 


ALBERT Moyer, formerly assistant to 
the president of the Vulcanite Portland 
Cement Company, of New York, N.Y., 
was recently elected president of this 
firm to succeed the late W. D. Lober 


Luis A. Detiz has been appointed 
Assistant Chief in the Bureau of Transla- 
tions of the Legislature of Puerto Rico 


THeopore E. SEELYE is now vict 
president of Day and Zimmermann, In 
engineers of Philadelphia, Pa. He was 
formerly employed in a similar capacity 
by Gannett, Seelye, and Fleming En 
gineers, Inc., of Harrisburg, Pa. 


Henry F. Stupss has resumed his old 
connection as Construction Engineer for 
the Sumner Sollitt Company of Texa 
with headquarters in San Antonio. 


F. L. Apams has accepted a positior 
with the Division of Investigations 
the Public Works Administration 
Washington, D.C. 


RoLtanp A. KAMPMEIER, formerly ©! 
Cedar Rapids, Iowa, is now employed as 
Junior Engineer by the Tennessee Valley 
Authority, with headquarters in Den 
Colo., in the office of the U.S. Bureau 
Reclamation. 


G. B. Girrorp has accept 
position as Resident Engineer on () 
Shing Mun Valley Water Scheme, 
offices in Hong Kong, China. He wa 
fermerly employed as Chief R« 
Engineer, Water Supply from J] 
Singapore Municipality, Singapore, 
Settlements. 
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Changes in Membership Grades 


Additions, Transfers, Reinstatements, Deaths, and Resignations 


From September 10 to October 9, 1935, Inclusive 


ADDITIONS TO MEMBERSHIP 


nics, Evucens (Jun. °33), Care, 
5. Bureau of Public Roads, 802 Title and 
rust Bldg., Phoenix, Ariz. 


ey, Atrersury (Jun. '33), 1412 
awthorne Terrace, Berkeley, Calif. 


xwitn, Percy (Assoc. M. ‘32), 
verseer of Works, Gen. Penitentiary (Res., 
Sackville Rd., Vineyard Pen), Kingston, 
imaica. 


CHMANN, ULRIK Freprik (Assoc. M. ‘33), 
Vith E. J. Miller, 308 Glen Line Bidg., Shang- 
i, China 


e, Finn Ovarrsén (Assoc. M. '33), With E 
Miller, 309 Glen Line Bldg., Shanghai, 


hina 


evan, Lester Leon (Assoc. M. °33), Hydr. 
ner., U.S. Geological Survey, Sacramento, 


Oscar (Jun. '33); 3800 Thirty- 
fifth, West, Seattle, Wash. 


Josep Gorpon (Jun. °32), Camp 
Willoughby, West Burke, Vt. 


Harra, Waynes (Assoc. M. '33), Chem- 
st and Office Asst., State Highway Dept., 
Route 8, Box 577, Phoenix, Ariz 


LANDBR, Cart (Jun. °33), 901 Pearl 
St., Yankton, S. Dak. 


Samney, Jacpism CHanpRA (Jun. °33), Civ. 
Engr., Sahney Bidgs., Jhansi, India. 


SMEDBERG, Nets (Jun. °33), 16161 
Forty-first Ave., N.E., Seattle, Wash. 


Stunps, Frank Lycurcus (Jun. "33), Asst. Res. 
Engr., State Highway Dept., Box 864, Del 
Rio, Tex. 


MEMBERSHIP TRANSFERS 


rout, Crarence (Assoc. M. '26; M. 


33), Designing Engr., Div. of Bridges, Bureau 
of Eng. (Res., 2405 Hobson St.), Pittsburgh 
16, Pa, 


Goopman, Watiace (Assoc. M. °30; 
M. °33), County Engr., Bexar County, Court 
House (Res., 606 East Mulberry Ave.), San 
Antonio, Tex 

Ketrer, E. F. (Assoc. M. "22; M. °'33), Chf 
Draftsman, United States Coal & Coke Co., 
Box 385, Gary, W.Va 

TURNEAURE, FrRepeRIcCK (Afiiliate 
"97; Assoc. M. '02; M. '13; Hon. M. °'33), 
Cons. Engr.; Dean, Coll. of Mechanics and 
Eng., Univ. of Wisconsin, Madison, Wis 


REINSTATEMENTS 


CoppincTton, Epwin Foster, M., reinstated 
Sept. 20, 1933 


Mires, Joun, Assoc. M., reinstated 
Sept. 25, 1933. 


Moore, Lepute Dominick, M., reinstated Sept. 
20, 1933. 


RESIGNATIONS 


Cocuran, Joun ANDREWS, Jun., resigned Sept 
20, 1933. 


FAULKNER, JAMes Davip, Assoc. M., resigned 
Sept. 20, 1933 


Marion, FRANK Ivicuevicn, Jun., resigned 
Sept. 22, 1933. 


DEATHS 


BLACK, WILLIAM Murray. Elected M., June 6, 
1888; died Sept. 24, 1933. 


BowMAN, CLARENCE Henry. Elected M., 
Aug. 28, 1922; died Sept. 29, 1933. 


Cuase, CiemMent Epwarps. Elected Jun., Oct 
1, 1912; Assoc. M., April 19, 1920; M., Oct 
21, 1924; died Sept. 18, 1933. 


Diven, ALSXANDER SamusBL, 3d. Elected Assoc. 
M., Dec. 28, 1931; died Sept. ®, 1933 


Foots, Arraur DeWrnr. Elected M., May 7 
1884; died Aug. 24, 1933. 


GINSBERG, NATHAN. Elected Jun., Oct. 14 
1930; died Nov. 24, 1932 


Jenkins, CHARLES Epwin. Elected M., May 7 
1913; died Sept. 29, 1933 

Morrison, THOMAS MontrGomery. Elected M 
Jan. 14, 1924; died Sept. 18, 1933 


Scorren, FRANK Elected M., Aug. 31, 1909 
died Sept. 13, 1933 


Smira, RaymMonp Hewtrt Elected M., Dec 
15, 1924; died Aug. 21, 1933 


Warp, Georce Cirnron. Elected M., Feb. 10, 
1930; died Sept. 11, 1933. 


Wasser, Taomas James. Elected Assoc M., 
April 3, 1907; died Sept. 21, 1933. 


Wentz, Foster Perait Elected Assoc. M., 
Jan. 13, 1919; died March 29, 1933. 


Warts, IvAN Forrest. Elected Assoc. M., Oct 


14, 1930; date of death unknown. 


TOTAL MEMBERSHIP AS OF 
OCTOBER 9, 1933 


Associate Members. . 6,276 

Corporate Members 12,049 
Honorary Members eg 19 
Affiliates........ 112 
Fellows....... 5 

Total 15,078 


Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 


dan Francisco. The Service is available to all members of the contributing societies. 
fices, and the fee is to be found on page 97 of the 1935 Year Book of the Society. 
Employment Service, 31 West 39th Street, New York, N.Y. 


A complete statement of the procedure, the location of 
To expedite publication, notices should be sent direct to the 
Employers should address replies to the key number, care of the New York Office, 


inless the word Chicago or San Francisco follows the key number, when the reply should be sent to the office designated. 


CONSTRUCTION 


NSTRUCTION AND FIELD ENGINEER; M 

\m. Soe. C.E.; 37 years experience on railroad, 

hway, and building construction. Also con- 

iderable experience on marine work, pile driving, 

nd dredging Available immediately. Loca- 
nimmaterial. D-2567. 


NSTRUCTION ENGINEER; Assoc. M. Am. Soc. 
49; married; licensed, New York and New 
ersey; 24 years experience; building contrac- 
superintendent of construction; practical; 
tectural drafting and field supervision; 
nical equipment; structural design in 
te, steel, and timber. Salary moderate 


5 5 


NCRETB SPECIALIST; Jun. Am. Soc. C.E.; 
> years experience on construction projects 
irge of field testing laboratories for the 

of concrete aggregates, proportioning 
and testing concrete. C-3432. 


Concrete TECHNICIAN; Assoc. M. Am. Soc. 
C.E.; C.E., University of West Virginia; 31; 
married ; S years construction § experience, 
specializing in concrete. Qualified to take charge 
of concrete field laboratory and concrete inspec 
tion force, supervising testing, design of concrete 
mixtures, and concrete control. Can make 
special investigations in connection with concrete 
and prepare reports and discussions, C-S8022 


DESIGN 

BRIDGE AND STRUCTURAL ENGINEER; M. Am 
Soc. C.E.; 41; married; B.S. and M.S.; 17 
years experience in designing and directing 
design work on highway and railroad bridges 
of all types in steel, stone, and concrete and 
other structures; 2 years teaching bridge engi- 
neering and theory of structures Available 
immediately. D-1695. 


Civm Encineer; Assoc. M. Am, Soc. C.E.; 


37; married; graduate; state licenses 10 
years experience, surveying, design, and construc 
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tion Railroad, highway, parkway, harbor, 
and tall building projects. Completely familiar 
with the design of rigid-frame bridges, reinforced 
concrete or steel, single or multiple span, square 
or skew. Available immediately. D-1496. 


STRUCTURAL AND ENGINEER: 
Assoc. M. Am. Soc. C.E.; 32; married; grad- 
uate of Massachusetts Institute of Technology; 
10 years experience as structural designer and 
part-time assistant engineer in connection with 
over twenty large steam and hydro-electric 
power plants and industrial buildings. New 
England or the East preferred. D-42. 


Grapuate Civit ENGIneeR; Jun. Am. Soc. 
C.E.; 26; '/: years experience in design, speci- 
fications, drafting, construction, and surveying 
Design, detail, preparation of plans and specifi- 
cations, and supervision of municipal improve 
ments, highways, and concrete structures; 
excellent draftsman. Saiary secondary to demon 
strating worth to employer. D-2559 
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Crvm Srevcrwrat Jun. 

Am. Sec. C.I 29 BS. in C.B. and C.E 

degrees about 5 years experience in New 


York City as a designer, detailer, draftsman 

checker, and estimator of steel and reinforced 

References and samples of work sent 
C-6186 


concrete 
on request 


Sreucturat Destoner AnD Sates ENGINEER: 
M. Am. See C.EB.; 39 married graduate 
C.E licensed; 18 years experience in structural! 
designing, managing steel fabricating plant, and 
selling Large acquaintance among architects 
engineers, builders, and contractors in sorthern 


New Jersey. A-5489 
EXECUTIVE 


Crvm Jus. Am. Soc. C.E.: mar- 
ried; graduate C.E professional engineer, 
licensed New York tate 9 years general 
experience in field and office; construction, 
design, and investigations 2 years assistant 
supervision for municipal highway department 
Will consider any engineering position Avail- 


able immediately D-2315 


M. Am. Soc. C.E.; 
46; married Connected with steel fabricating 
business for over 20 years Offers exceptional 
qualifications in estimating, designing, and sales 
as well as district representative for western 
Pennsylvania and Ohio. C-50905 


INDUSTRIAL, Power, PLANNING, Hovstnea; 
Assoc. M Am. Soc. C.E.; seeks connection 
with operating company, service organization, 
or new enterprise Wide experience—20 years 
in United States and Mexico-—on important 
work with outstanding organizations design, 
business ¢xaminations, 
Excellent references and 


construction, financial 
legal, and managerial 


scholastic preparation. Family. C-154 


Wanteo— Position as Chief Engineer, Plant 
Manager, or Plant Engineer Assoc. M. Am 
Soc. C.E 27 years thorough and varied experi- 


ence along these lines in several industries 


Principal asset has been the ability to reduce 
operating and maintenance costs and, at the 
same time, improve the plant, the equipment, 


and the working conditions. B-5204 


Parent Arrorney: Assoc. M. Am. Soc. C.E.; 
capable of organizing and managing patent 
department. University graduate. Professional 
engineering degree. Member of New York Bar 
Registered United States and Canadian patent 
attorney Broad business experience; 8 years 
patent experience with old established patent 
law firm and patent department of large corpo- 
ration. B-1519 


Crvm Enorvese; Jun. Am. Soc. C.E.; single; 
B.S. in C.E 2 years survey, design, and con- 
struction of highways 3 months structural 
stee! detailing; 2 years water works distribution 
surveys in Mid-Western cities, including testing 
of pumps and water measuring and storage 
equipment, preparation of flow charts, maps, 
reports, and recommendations for system im 
provements Available now. Location any- 
where. C-6123 


Orrtce Enornese-Arcurrect; M. Am. Soc 


C.B Am. Inst. Arcl 39; married; American 
Corne University 12 years structural and 
architectura design specihcations 
detailed estimatir and pervision, on resi- 
dences, churches, hospitals, schools, and com 
mercial tildings 5 years projection —design of 
structures, maps, profiles and «estimates of 
highway and railway location experience in 
United States and Latin-America Fluent 
Spanish; technical vocabulary D-2472 


Civm Enorvese: Assoc. M. Am. Soc. C.E.; 
murried; specialized in 
For the past 9 


college graduat« 18: 


reinforced concrete construction 


years in charge of the design, estimate, detaili 
and supervision of fireproof floor systems and all 
types of buildings Desires permanent connec- 


tion in metropolitan New York or New Jersey 


b-7608 


0 I 40 married graduat C.F 18 
years executive exper ce road experience in 
operatio 4 ction of water and 
se werare work witness in sanitation 


to water at sewage 


also im water and sewerage works valuation 
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ENGINEERING AND ConstTRUCTION EXECUTIVE; 
M. Am. Soc. C.E.; 28 years experience in heavy 
construction, mostly as manager or superinten- 
dent Dredging, irrigation, and drainage. 
Railroad construction, dock and harbor improve- 
ment, roads, and big sewers. Plain and rein- 
forced concrete. Available on 30 days notice. 
Will go anywhere. C-3921. 


JUNIOR 


Construction Jun. Am. Soc. 
C.EB.; graduate of Rose Polytechnic ‘Institute; 
3 years experience as structural draftsman; 
1 year with general contractor as labor foreman. 
Any professiona! job will be accepted, regardless 
of location. Speaks and writes German fluently. 
D-2551. 


Crvm Enornesr; Jun. Am. Soc. C.E.; 29; 
B.S. in C.E 1 year field and office work on 
topography surveys; 4'/: years varied structural 
experience in bridge department of railroad, 
including investigation of stresses and capacities 
and reinforcement of various types of highway 
and railroad bridges. References. Available 
immediately. D-2574. 


Civm Enornesr; Jun. Am. Soc. C.E.; 27; 
single; B.S. in C.B., 1930, Drexel Institute. 
Highway experience, drafting, design, surveys, 
and construction. Last 3 years chief of party, 
New Jersey State Highway Department; 6 
moaths aerial survey; 6 months U.S. Engineers 
Passed U.S. Civil Service Junior Engineer 
Desires opportunity any branch 


Examination 
Available Location immaterial. 


engineering 
D-2588 


Crva. Enornesr; Jun. Am. Soc. C.E.; New 
York University, 1930; 26; 3'/ years with 
general contractor and on Holland Tunnel, 
on sub-river railroad tunnels. Charge of hydro- 
graphic surveys, dredging, soundings, building 
inspection, and reports Estimating, drafting, 
and designing in concrete, steel, waterproofing, 
Wants work with contractor any- 
D-1921 


tumber, etc 
where; available short notice 


Civm Enorvese; Jun. Am. Soc. C.E.; grad- 


uate 1930 neat; industrious; ambitious; 


N o. 


VoL. 3, 


resourceful Speaks Italian, Spanish, 
English; good mathematician. Compe: 
draftsman: 4 years experience. Capable -.-. 


forming, supervising difficult drafting and com>,y. 
tations for construction drawings, highwa »« 
sewers, pipe lines; 2'/: years experience hie). 
ways. Desires work with reputable concern 
consulting engineer, or as assistant in unive-si:y 
C-7279. 


Crvm Exctnser; Jun. Am. Soc. C.E.; 
single; B.S., C.E., Georgia School of Technology 
1930; 2 years experience in aerial photographic 
surveying, including drafting and tracing of line 
maps, cost estimating, preparing bids, computa 
tion of control data and ratios, and darkroom and 
mosaic work. Knowledge of Spanish De- 
sires opportunity in any branch of civil engineer. 
ing. Domestic or foreign location. Available 
D-2595. 


Enocinssr; Jun. Am. Soc. C.E.; 27: 
single; B.S. in C.E., Rutgers University, 1930 
1" /; years transitman Essex County (New Jersey 
Highway Department; passed New Jersey State 
Civil Service Senior Draftsman examination 
Desires working or teaching position in any 
branch of civil engineering, preferably one in- 
volving mathematics. D-663. 


MISCELLANEOUS 


SANITARY AND Crvi. ENGINEER; Jun. Am 
Soc. C.E.; B.S. and M.S. degrees; 29; married 
registered professional engineer in two states: 
6 years experience. Well qualified for water. 
sewerage, and stream pollution work. C-7471 


SALES 


ENGINEERING GRADUATE; Jun. Am. Soc 
C.E.; desires position as sales, sanitary, mining, 
or municipal engineer. Age 30 Experience 
years sanitary and chemicai field; 4 years min- 
ing, municipal, and general engineering work 
both office and field. Had complete responsible 
charge of engineering work for 9 years Tech 
nical education supplemented with cooperative 
industrial work. References. D-2586. 


RECENT BOOKS 

New books of interest to Civil Engineers, 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room, will be found listed here. A compre- 
hensive statement regarding the service which 
the Library makes available to members is to 
be found on page 87 of the Year Book for 
19353. These notes regarding the books are 
taken from the books themselves, and this 
Society is not responsible for them 


Conpritontnc. By J. A. Moyer and R. U. 
Fittz New York and London, McGraw-Hill 
Book Co., 1933. 390 pp., illus., diagrs., charts, 
tables, 9 X 6in., cloth, $4 
The first half of this book presents the theory 

of air cooling and discusses such matters as air 

filtering, cooling methods, refrigeration, humidity 
control, fans, etc The second half coasiders the 
design of plants for office buildings, theaters, 
restaurants factories, cars, and residences 

Design requirements are considered and the 

necessary computations for various structures 

are given. 


Destontinc ror Arc Wetprne (Second Lincoln 
Arc Welding Prize Competition Papers). 
Edit. by A. F Davis Cleveland, Ohio 
Lincoln Electric Co., 1933 424 pp., illus., 


diagrs., charts, tables, 9 X 6 in., cloth, $2.50 


This volume contains 19 of the papers sub 
mitted in the second Lincoln Arc Welding Prize 
Competition, including the winners of the six 
principa! prizes The papers show applications 
of the use of arc welding in the design of machin- 
ery, ships, buildings, bridges, large containers, 


pipes, and pipe fittings 


GRUNDLAGEN DER GASTECHNIK 
(Kohie, Koks, Teer, Band 30). By F. Schuster 
Halle (Saale), Wilhelm Knapp, 1933. 254 pp 
diagrs., charts, tables, 10 X 7 in., paper, 17 rm 
Chemists and engineers whose work incluies 

the handling of gases as raw materials, inte” 

mediate or main products, will find this a « 
useful reference work. A collection of physic 
chemical formulas and numerical data 


Heatta AND ENvtronMeNT. By E. Syden 
stricker. New York and London, McGraw 
Hill Book Co., 1933. 217 pp., charts, tables 
maps, 10 X 6 in., cloth, $2.50. 

This monograph reviews the available factua 
material upon the question of the extent to which 
health is affected by geographic environment 
by urban or rural life, by economic and socia 
status, and by occupation. 


Hypravuuics. By H. W. King and C. O. Wisler 
3 ed. New York, John Wiley & Sons, 1933 
292 pp., diagrs., charts, tables, 9 X 6 in 
cloth, $2.75 
A presentation of the fundamental principles 

of hydraulics and their application in engineering 

practice, intended for beginning courses in 

subject and also as a reference book. This ed 
tion has been thoroughly revised and part)) 
rewritten. A discussion of the fundamenta 

principles of fluid flow has been added, as w 

chapter upon non-uniform flow in open channe 


INLAND TRANSPORTATION, PRINCIPLES AN 
Po.icres (a revision and extension of Kave 
Transportation By S. L. Miller. New rk 
and London, McGraw-Hill Book Co 
822 pp., charts, maps, tables, 9 X 6 in 
Professor Miller has thoroughly revis 

well-known treatise on railway trans; 

and extended it to include other forms 
transportation by motor, airplane, waterw 
pipe line. The book is intended for th 
wish to understand the existing transp 
problem and the possibilities of the 
“solutions” that have been proposed. 
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FOR HIGHWAY CONSTRUCTION 


If you are working on Government construction 


work you will want this information 


about the use of explosives 


Dynamite is effective for removing unstable material from roadbeds. 
Explode dynamite to create cavities for fill to drop into, and to 
stir up and liquefy mud surrounding the cavity to permit rapid 


settlement of fill. 


QUARRYING 


If stone is to be crushed for road building, use Red 
Cross 40°, du Pont Extra, Gelatin, or Gelex. Holes 
should be well tamped and charges fired simultane- 

isly. For quarrying dimension stone, use blasting 
powder of fine granulation to start cracks and 
seams in the desired direction. For extremely hard 
rock, use du Pont Quarry Gelatin. 


THOROUGH CUTS 


When a cut is to be made through a hill leaving a 
wall on either side, use du Pont Quarry Gelatin, 
Red Cross Extra, Red Cross Blasting Free Running 
Powders or R.R.P. Quarry Gelatin is made espe- 

ally for wet outside work. Use the higher strengths 
for hard rock, and the lower ones for easier breaking 


cKS. 


If holes are not particularly moist, Red Cross Extra 
will give good results. For deep holes in fairly dry 
work, the Free Running Red Cross Blasting Powders 
are very economical. 


SIDE HILL CUTS 


If in hard rock, use Quarry Gelatins. Softer materi- 

re successfully handled by Red Cross Extra 
grades, or in dry work use Free Running Red Cross 
Blasting, or granular black powder. 


In working from the side, slight variations are made. 
If excavated material is to be used for filling, the 


wT 00 Our 
ERTIFICATE OF COMPLIANCE 


SY EXPLOS! VES DEPARTWENT 


Branch Offices: Birmingham 


Chicago Denver 


PECIAL conditions encountered in road build- 
ing and other construction work call for 
special methods and materials. 
required for cutting through and removing ob- 
structions, for quarrying and ditching, and for 
various other operations. The following specifi- 
cations, furnished by du Pont engineers, will be 
helpful to you in deciding upon the right explo- 
sives for use in your highway construction work: 


FILL SETTLEMENT 


large-size cartridges. 


loading should be barely heavy enough to break the 
ground for convenient handling. In working from 
the end, the rules for thorough cuts apply, and the 
same explosives are recommended. 


EARTH SIDE HILL CUTS 


Use light blasts to loosen ground for road machines, 
or hand digging. Remove by blasting trees, stumps 
and boulders from both side and out-fall ditches. For 
widening and straightening cuts and blasting down 
gravel, use Red Cross Extra 20°), Red Cross Blasting 
No. 2 F. R. or blasting powder. 


GRAVEL PITS 


Blast to obtain grading material speedily. Holes 
are spaced about as for other blasting. If rock is 
not encountered, holes are loaded much lighter 

merely to loosen material for easy digging. Use 
Red Cross Extra 20°, and Red Cross Blasting 


No. 2 F. R. 
BOULDERS 


For mudcapping, remove dynamite from shell, pack 
it in a conical heap on the boulder; insert cap and 


y.s. pat OFF 


Duluth Huntington Joplin 


Explosives are 


New York 


Du Pont Ditching Dynamite is particularly effective, because of 
its water-resisting and propagating qualities. If necessary to 
place the explosive under the fill, use du Pont 40% Gelatin in 


fuse, cover explosive with several inches of thick, 
heavy mud. Never lay stones on top of mudcap. 


For snake-holing, punch hole beneath boulder and in 
such a location as to ensure charge being placed 
against boulder. Tamp charge compactly. Use 
Red Cross Extra 20°), or 40°), du Pont Extra D, or 
Agritol for snake-holing where there is heavy soil 
under boulders to provide resistance. 


DITCHING 


Ditches can be blasted in wet soil by the propagation 
method; the electric method can be used in wet or 
dry soil. 


In wet soil, the propagation method, when used with 
du Pont Ditching Dynamite, effects economies in 
time, labor and money. Ditching with dynamite is 
frequently successful where other methods are 


impractical. 
STUMPS 


Stumps are more easily blasted from firm soil than 
from sandy soils. For blasting green, lateral rooted 
stumps, use 40 “;, Red Cross. For tap-rooted stumps, 
use Agritol, or, if soil is heavy, Red Cross Extra 
20°.; if light soil, use Red Cross Extra 40° To 
blast tap-rooted stumps out of light soil, use Red 
Cross Extra 40°. Du Pont Loggers’ Powder for 
the Pacific Northwest. 


Inquiries relating to selection and use of explosives 
should be addressed to any of our Branch Offices, 
or to: 


E. I. DU PONT DE NEMOURS & COMPANY, INC. 


Explosives Department . . . . 


Wilmington, Delaware 


Pittsburgh Scranton Seattle 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Ciwil Engineering Subjects from Magazines 
in This Country and in Foreign Lands 


Selected dems from the current Ciwil Engineering Group of the Engineering Index Service, 29 West 59th 
Street, New York, N.Y. Every article indexed ts on file in The Engineering Societies Library, one of the 
leading technical libraries of the world. Some 2,000 technical publications from 40 countries in 20 lan- 
guages are received by the Library and are read, abstracted, and indexed by trained engineers. With the 
information given tn the tems which follow, you may obtain the article from your own files, from your local 
library, or direct from the publisher. Photoprints will be supplied by this library at the cost of reproduc- 
lion, 25 cents per page, plus postage, or technical translations of the complete text may be obtained at cost. 


RRIDGI on a single set of 34 concrete piers sunk to rock aggregates and in the application of the theory 
ind sealed under pressure steel erection was practical purposes; clinker grinding: size ana 
NCRET! Mt mooie Long Preca t Bridge ~ carried out by means of locomotive cranes operat sis of cement; setting of cement: heat of hyd; 
Carry Tracks Without Ballast 5 ott tae ’ , , ing on a temporary track placed alongside the tion; high-early strength; curing of concret: 
" pp 4 nadian 
no f \ ~ bridge corrosion resistance volume change masonr 
Jationa!l Railwa complete c wo single ac cements pozzuolans concrete aggregat 
brides in which track ballast i eliminated SUSPENSION CONSTRUCTION Suspension Bibliography F 
completely and rails are et directly on oak Bridge Erection, R. FE. Brock Western Machy 
cushion strips flush with top surface of deck slab amd eel World, vol. 24. no. 9, Sept. 1933, pp Cotumns. Composirs Die Vereinigung d 
details of joint and reinforcing; equipment 206-268 and 258A Evolution of suspension Stahl und  Eisenbetonsaeulem B Envedi 
Cotsen idg mstruction methods in the United States Montanistische Rundschau, vol. 25, no. 14, 
Con + wire details; testing methods; cable spinning 16, 1933 (supp pp. 1-3. Combined steel! a: 
<o ay ad Hiai Bidr.. vol. 14 reel for bridge wire reinforced-concrete columns examples ar 
1933, pp. 350 and 351 Description and Cerresion of types of composite stee 
method of construction of steel cutting edges for Maintenance Ww R. Roof. Welding Ener concrete columns, first developed by Emperger 
vol. 18, no. 7. Jul 933 8-20 aborat 
bridge-pier cai ’ ol 1 ily 1 pp. _ Labor atory Curtnc. Cotton Mats for Curing Concret: 
tests show that wrought-iron reinforcing plates ub R x 2 - 
le ~ Pub ads, vol. 14, no. 5, July 1933, pp. 73-80 
FRANC! e nouveau pont uspendu de welded to existing beams will greatly reduce the 9? ; 
r Leinekuge! Le ¢ and 92. Report on tests by the U.S. Bureau 
Veurey sur einekuge ‘ ocq corrosion caused by brine drippings, besides > 
@ Aw 19. 19 Public Roads to determine the various thicknesses 
Génie ¢ ol. 10 no PP adding strength to the structure 
7 178, plat for the protection of concrete while curing 
. insulating properties of various thicknesses 


ecentivy completed stiffened suspension bnidge 
ae the Ri or at Veures BUILDINGS mat; modulus of rupture tests; effect of vario 


roadway i 5.0 m wick details of foundations Auvprrorrums. WINNIPEG. MAN Construction surface coverings on temperature of concret: 
exposed to sun's rays; effect of color of cement 
reinforced concrete towers and steel cables of New Municipal Auditorium at Winnipes, 7 : 
testing of bridg« Man.. D. A. Ross Cen. Rasr.. vol. 65. 20. 10 comparative moisture contents and strengths of 
- Brid , Sept. 1933, pp. 3-6 and 10. Design, construc mortar specimens cured under burlap and cotton 
rte G dye me 
166 Suspension bridge connecting San Fran . Siru tural Ener » VOL 11 (New Series), no. 9 
isco and Marin County similar description CONSTRUCTION Mobile Gantry Crane Erects Sept. 1933, pp. 36 Pedd- Proceedings of debate 
previously indexed from arious sources 0-Ton Columns Construction VUethod vol x a meeting of the Institution of »tructura 
15, no. 9, Sept. 1933, pp. 26-39. Use of Mobile 2ngineers consisting of the following Case fo 

Great BRITAIN Oueen's Park Bridge, Hey vantry crane of special design to erect 62 mono Reinforced Concrete N. B. Liversedge Case 
wood Concrete and Constr ng., Vol. £5, no. 5 ithic limestone columns weighing 60 tons each in for Structural Steel,”” A. J. Hodgkinson 

1933, pp. 466-470. Design of reinforced 29 working days at the new Mellon Institute of . - . i 
it - eh highway bridge, 409 ft total length Industrial Research, Pittsburgh . Heat STRESSES Thermal Stresses in Stru 
comprising central arch 102 ft in span tures, A | Ashdown Concrete and Constr 

: EARTHQUAKE ErrectTs Design of Steel Build Eng., vol. 28, no. 8, Aug. 1933, pp. 471-470 

IRELANI Conerete Bridge Construction in ings to Resist Earthquakes, H. H. Tracy Wes Theoretical mathematical discussion of therma 
Northern Ireland A Ener vol. 54, no. 641 tern Maci snd Steel World, vol. 24, no. 8, Aug stresses in continuous beams, box culverts, and 
Tu 193 pp 09-215 Structural details of 1933 pp 226-228 Importance of erecting tanks. 
several concrete-arch railroad viaducts, with buildings capable of resisting earthquake forces 
individual spans up to 89 ft in length application of arc welding in such structures Hoover Dam PROJECT, CONCRETE CONSTRI 

basis of calculation of seismic force; expense is rion. Cableways Place Hoover Dam Concret 

Preres, FPounDA NS Artificial Islands Aid justified by aving in insurance types of steel J P Vates Western ¢ mm truction New , 
‘inking of Pier Caisson Construction Method framing; design values of unit stress; tests of Highways Bldr., vol. 8, no. 15, Sept. 1933, pp 
vol. 15, no. 9 ept. 19 pp. 301-302 Use of electrodes importance of inspection Before 381 Equipment for placing 4,000,000 cu yd 
artificial islands in star snd sinking, by open Am. Welding Soc concrete location of cableways runways 
dredging. of foundation caissons for three piers hoist motors and control; tower travel; operating 
of the new reinforced-concrete multiple-arch GYMNASIUMS Engineering Features of Mod ropes; carriages and fall blocks; track cable 
Gre treet Bridge across the Brisbane River, at ern Gymnasium, E. E. Seelye. Eng. News-Rec., a ‘ : 
Brisbane. Australia; pneumatic pressure ip to vol. 111, no. 8, Aug. 24, 1933, pp. 219 and 220 MIXING : Proportioning Materials for Cor 
0 per sq in. required to bottom catssons in Description of new Payne Whitney Gymnasium crete, H. N. Walsh Concrete and ¢ de ir. Eni 
bedrock at a maximum depth of 107 ft below at Vale University, consisting of a tower flanked vol. 28, no. 8, Aug. 1933, PP 487-502; see ed 
high tid on either side by auditorium units housing pools torial comment on pp. 447 and 445 Exper 

. rowing tank basketball courts, and numerous mental study of proportioning and mixing met! 

Ratmroap. Girderless Flat-Slab Bridges for work rooms; exhibition swimming pool is sur ods for obtaining concrete of satisfactory work 
Grade Crossings, M. Hirschthal Eng. New rounded by tiers of steeply banked seats, which ability, density, and strength Before Inst 
Re vol. 111, no. 12, Sept. 21, 19 pp. 344-347 will accommodate 2,200 spectators Civ. Engrs., Ireland 

<perience of Delaware, Lackawanna and Wes 

— R silroad indicatit that ibstantial econo Hicn Buitprnes, New Yor« Das Empire MortTAR, SUGAR EFFECT Effect of Sugar 
mies are possible with relatively thin abs, simple State-Gebaeude in New York H Raethling Mortars, ] _Basso Concrete and Constr ” 
formwork, and red ed excavation or f com DI Ze vol. 77, no. 32, Aug. 12, 1933, pp. 870 vol. 28, no ‘, July 1933, PP 433 and 444. Re 
parison of girder flat ub bridge with one S72 Compilation on design and construction of sults of Spanish tests showing that sugar ha ‘ 
using one-way reinforced ub continuous over Empire State Building in New York City, based favorable effect on white lime mortars and « 
three piers and simply ipported at abutments on several previously indexed articles injurious effect on portland-cement mortars 
crossing at Kearny, N CITY AND REGIONAL PLANNING on Gemerete end a 

Prorective CoaTines Gunite Re Siums. Slum Clearance Acfield Soc. Testing Materials idvance Paper, no 
tains Integrity on Oregon Road Bridges, ( BK Inst. Mun. and County Ener Journal, vol. 60, meeting, June 26-36 1933 21 PP. Recomme: 
Met lough " Ve Re vol. lll, no 9@ no. 3, Aug. 1, 1933, pp. 222-239 (discussion) 239 tions affecting standards; tentative specifica 
Aug 1933, pp. 2509 and 260 1932 survey of 246. Statistical analysis of slum conditions in for ready-mixed concrete and light-weight a 
condition of steel arch bridge in Oregon City and Manchester, Sheffield, Leeds, Liverpool, Bristol gates; tentative method of test for absorpti 
of Mackenzie Piver steel tru bridge indicates and other British cities aggregates, tentative method of field tes 
that incasement placed in 1922 and 1929 shows no ’ : absorption of mixing water by aggregates 
deterioration with the exception of a few hair Srocxnoim, Swepven. Stockholm Town Plan 
crack ning Competition (Lower Norrmalm P Tropics. Betons coloniaux, R. Feret we 

Wretlind. /nst Mun nd County Ener des Matériaux de Construction et de ] 

1 t Arncu Storstrom Bridge Concrete Journal, vol. 60, no. 6, Sept. 12, 1933, pp. 416- Publics, no. 284, May 1933, pp. 157-164. Exper 
nd Consir " ol. 28, no. 9, Sept. 1933, pp 420. History of the city and development of its mental data on cements, concretes, and mort 
‘47 ‘tructural features of 2-r e combined plan since the seventeenth century present-day under tropical conditions : attempt mad 
bridge being built for the Danish State Railways city planning problems of Stockholm explain causes of decomposition of concret 
center spans are 450 ft long tropical countries 

(IRDER Rail and Road Bridges on CONCRETI DAMS 
same Foundations me Ve Re vol Ill AGGREGATES New Acquired Knowledge of 
no. 10, Sept. 7, 1933, pp. 254 and 285 Design Cement and Concrete Aggregates, F. O. Ander- CALIFORNIA Rebuilding Earth-Fill Da 
and construction of structures over the new exe Rock Products, vol. 36, no. 8, Aug. 25, 1933, ter Unstable Foundation Wrecks Initial 
Beauharnois Canal in Quebec consisting of two pp. 62-64 Developments that have taken place ture, F. W. Hanna Water Ww orks Eng ‘ 5 
plate-girder bridges, over 3,000 {t long, supported in the theory of portland cement and concrete no. 15, July 26, 1933, pp. 726 and 727 < 
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Toncan Iron Culvert, 60-inch di- 
ameter, installed under road in 
Campbell County, Kentucky, and 
carrying a constant flow of water. 


| Gentlemen: Please send complete facts about 
Toncan Iron Culverts. 


\ ame 


iddress 


‘lam [] Engineer | | Contractor |_| Road Official 


Tyton Flood Gate, installed in Indiana. 


Toncan Iron Culvert, 8-inch diameter, 
used to eliminate water under Santa Fe 


Railroad Tracks, independence, Kansas. 


In far-away India, in Africa, in South America, or in your own neigh- 
borhood, wherever drainage problems present themselves, Toncan Iron 
Culverts provide the most economical answer, because they endure. 
Blistering sun, Siberian cold, air, rain and water or soil of acid or 
alkaline content—all meet their match in this rust-resistant metal that 
grows old slowly. 

Toncan Iron Culverts are made of a modern alloy of refined iron, 
copper and molybdenum. This alloy contains and uses effectively twice 
as much copper as any other culvert material. This great advantage in 
the fight against rust is made commercially possible only by the use of 
the alloy molybdenum. Toncan Iron has been proved to have the 
highest degree of rust resistance among the ferrous materials after the 
stainless irons and steels. This means endurance in service—lower 
cost per year of use—fewer failures and lower replacement expense. 

There's a type of Toncan Iron Culvert made to meet whatever your 
particular requirements demand—corrugated, plain or perforated, sec- 
tional plate pipe for sizes up to 15 feet, nestable half sections for foreign 
shipment, and a full line of fittings. 

Full information is contained in the “Toncan Culvert Handbook” 
and the “Toncan Sectional Plate Pipe Handbook.” Either or both 
will be sent upon request. 
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t r art afayette Dam near Oak 
and 40 ft 1,400 ft and 30 ft 
la 
t 104 ft a a { 
rvice Reser r for Luton 
N ater ree er er 
, i Aug. 21, 19 pp. 450 
ret r with ipacit 
M t to ser the Luton 
W af 
ARCH EVADA Construction of 
Cat Creek D ©. Hiltabidle. Ir Vf ry 
mer , 14 ept.—Oct. 19 pp. 420 
‘ Descript fr t mpleted rete 
ar lam, 115 ft maximum height and 236 [t long 
at the Naval Ammunition Depot, Hawthorne 
Ne 
Concrete CALIFORNIA Vibrated 
No im Concret Placed in Pine Canyon 
Dan Consiru , Ve vol 15 no. 7, 
19 pI 1s onstruction of concrete 
gravit la 1) ft 1 for the water supply of 
Pasadena, Calif acrial tramway bulk cement 
pur in concret and 
( REWALLS ( rewa of 31 Caissons Sunk 
Under Ait in Ve Re vol. lll, no. 8 
\ 4 19 Construction of 
concret orewa 1500 ft f luabbin 
I rvoir dike l t high, for Boston water 
merete ca ft by 45 ft ink end 
to ! 140 ft " lepth to edrock 
p ad of nstr tion lowered ground 
wat e!| SO ft and red ed air pre re to 1S 
tria sisson sunk before pumping required 458 Ib 
of air 
RagTH Description of Field and Laboratory 
Method R. R. Proctor En Ne Re vol 
lll, no. 10 ept. 7, 19 PI S280 econd 
of tour art ‘ n th lesign and construction of 
rolled-eart} am aif nd and iry-weight 
curve soil plasticity needle determinations of 
moisture content and compaction field and 
laboratory method " suitable for dams 
placin oi in test equipment 
trica Study of Dam 
Fou sitions, M. Lugeon and Schlumberger 
Min M 48 f ne 1953, pp. 340-345 
Ay ition of « tr pecting methods to 
the t ly of dam oundation and associated 
tructure 
Great Berra N Reservoir for Hastings 
Water and U , , 5, no. 422, Aung. 21 
10 pp 400 and 500 Description of new 
stofa reser iy havi a capacit of 188.000 000 
ga forn d earth-f embankment 
wa < mouthed vertica 
concrete shaft locat n branch of outlet tunnel 
H xe Dam Pr r, Consrruc N. Pre 
par Black Canyon for Boulder Dam Con 
ru mn Me vol. 15, no. 8, Aug. 1933, pp 
36 Cofferdam construction and anyon 
excavation record of material handled and 
moved 
Hyprauure Pree Improved Internal Drain 
age for Hydraulic-Fill Dam I McD. Moore 
En Ve Re ol. 111, no. 8, Au 24, 1933 
and } Proposed modi 
curr t method of constructin hy draulic-f 
and semi-hydra f lan to improve internal 
draina reat lefinite channels of perme 
able materia method of making trestle to 
impr i r drainage construction pro 
edur drainage requirements form of drains 
M Hvydraulic-Mode Tests for 
Boulder Dan villwa ane New 
Re i. 111, no. 6. A 10, 19 pp. 155-159 
Re t of test mace at at 
M trose Colo of hanne! 
spillwa with lrur gat of 
400,000 cu per sec; record 
scale use flow of 11 1 ft pe of 
tunme hischaryge 
k RVOIR I Fioods in Relation to 
Reservoir Practice Sur 4 no. 2170 
Aus 108 p. lhe Abstract of the Interim 
Report of the Floods Committe: i the Instit ” 
of « I ers in regard to tl agnitude of 
flo 1 relation to reservoir practice in Great 
Britai asi f recorded observations; rainfa 
and run-off effect of storage on overflow catas 
trophic flood 
Ro« t Data on Castlewood 
Dam Fatlure and od, Field Eng. Ne 
k 1. 111, no. 10, Sept. 7, 1933, pp. 279 and 
SO Ana i f rain storm which caused the 
flood that brought about the failure of the earth 
dam described in article previously indexed from 


structural weak 


issue of Aug. 10, 1933, p. 179 


ness of Castlewood Dam 
FLOOD CONTROI 


CHINA The Yellow River— Major Flood Men 
ace in China, A. M. Shaw Eng. News-Re 


1933, pp. 261 265 


rvey of od conditions and flood control in the 
isin of t Ve w I er and other great rivers of 
( : f historical records for 2,000 years 
howin nany changes cation and cross 
sectional area of the channel of the Yellow River. 
DIscHARGE Manner of Flow of River in 
I i and Flood Warnings, D. Fison. IJnsi 
Ener iustralia fournal, vol. 5, no. 7, July 
19 pp. 230 and 231 Discussion by W. H. R 


Nimmo, of paper previously indexed from issue of 
March 1933 


GeeatT BRItTatIn Flood Danger to London, 
kK \ Ryves Civ. Eng London vol. 28, 
no 24 ime 1933, pp. 216-219 : 
abnormally high tides; remedial measures; part 
played by winds in causing abnormally high tides 
in Thames estuary; estimates and measurements 
of subsidence in London 


FLOW OF FLUIDS 


Frow or Warer, SAND 


Flow of Water in 
Sand, E. M. Taylor and H ‘ 


Lal Uppal Engineer, 


vol. 156, no. 4047, Aug. 4, 1933, pp. 107 and 108 
Method of studying the flow of water under 
works flow ‘'' impervious floor effect of 
sheet pile at upstream end of impervious floor 


methods described may be of value in studying 
the flow of water in models of weirs and other 
works on sand foundations 


FOUNDATIONS 


CAISSONS CONCRETE CONSTRUCTION Con- 
crete Caissons Sunk by Air-Lift Pumping Eng 
News-Re ol. 111, no. 9, Aug. 31, 1933, pp. 249- 
250 Construction of landing jetty at Le Verdon 
France, with direct rail connection to Bordeaux 
founded on 96 cylinder caissons sunk by sand 
ejection process; details of supporting reinforced 
concrete caissons and sinking equipment; tele 


scopic axle for suspending caisson while lowering 
it to position for sinking 


DESIGN Foundation |. A. M. Sandover 
Siructura ner vo ll New Series no. & 
Aug. 1933, pp i&- 351 Design of foundations 
taking into account properties of soils wind 
loading, and earthquakes; preliminary investiga 
tion of soi types of foundations; piles; concrete 
piles; driving piles; caissons; economics 

‘ 
EXCAVATION Mass-Hau! Diagram for Earth 


works, H. C. Platts Surveyor, vol. 84, no. 2170 
Aug. 25, 1933, pp. 159-161 Uses and construc 
tion of diagram; position and concentration of 
cuttings and fillings; balance points; direction of 


haul; mass haul; average haul! 

Pires, Woopnen, Decay Wood Borers Re- 
move Piles from Building Foundations, C. A. P 
Turner ” Ve Re vol. 111, no. 6, Aug. 10 
1933, pp. 159-160 Foundation of 6-story loft 
building in St. Paul, Minn ettles dangerously 
because wood borers eat wood piles out from un- 
der wall and column footings; evidence on dry- 


wood borers 


POWER PLANTS 


ruNNELS Ueber den Bau des Schluchsee- 
werke R. Lee rdt Zement, vol. 22. no. 32 
u 10, 19 pp. 447-450 Construction of 
Schluchsee ro-electric power plant in the 
Black Forest which will be the largest pump 
storage plant in Germany structural details of 


with a total length of 6,100 m 
methods of concrete 


power tunne 
with special reference to 


construction 


INLAND WATERWAYS 


Rivers, IMrpROVEMEN New Plans for Missis 
sippi Recent Investigations of Bank Revet- 
ment ” Vews-Re vol. 111, no. 6, Aug. 10, 
19 pp. 166-169 Report of underwater survey 
rf xistir revetment ubmerged groins in- 
adequate hot phalt mats laid successfully 
riprap revetme ts indicate practicability of 
certain type of submerged groins con- 
tructed for experimental purposes on shallow 
stable ank and deet aving bank cost of mat- 


tress for revetment, agencies affecting revetment 


IRRIGATION 


ITALY I impianto idroelettrico e di ‘irri- 
gazione di Mazze Canavese della Cassa di Ris 
parmio di Torino V. Crotto Energia FElettrica 
vol. 10, no. 8, Aug. 1933, pp. 650-657 Further 
description of irrigation structures and irrigable 
lands of project; agricultural results of irrigation 

WYoMmINne Power and Irrigation Work ‘Fi- 
nanced by PWA Eng. News-Re vol. 111, no 
9, Aug. 31, 1933, pp. 251-253 Outline of irriga- 


tion and hydro-electric power developments in 


Wyoming, financed by allocation of $22,700,000 
of federal funds of Public Works Administration 
Seminole reservoir wi be formed by concrete 
gravity dam of 277-ft maximum height; Casper 


Alcova project for irrigation of 66,000 acres will 
include earth and rock-fill dam of 235-ft maximum 


height; reservoir operation; interstate problems. 


N o. 


VoL. 3, 


MATERIALS TESTING 


ELAstTicrry An Application of I; 
ference Fringes to Stress Analysis, M. M. Fr 
‘ranklin In Journal, vol. 216, no. 
1933. pp. 73-89. Principles of p 
and history of its application to st: 
mination of Applicat 
elastic interference-fringe-stress patterns ¢ 
for isotropic and singular points and deter 

tion of formation of plastic regions 


stresses possible 


PORTS AND MARITIME STRUCTURI 


Zur Wahl einer Krar 
Werft Reederei Hafen 


CRANES, CARGO 
in Hafen, Theuser 


14, no. 15, Aug. 1, 1933, pp. 212-214 Sele 
of crane suitable for harbors; illustrat: 
amples of different types of cranes 


relative merits 


Docks, SourHAMPTON 
Graving Dock Cie. Eng 2 
326, Aug. 1933, pp. 289-292 Detail of stru 
1,200 ft long, 135 ft wide, and 45 ft dee; 
scribed in several previously indexed article 


FRANCE 1,148-Ft 
Engineering, vol. 136, no. 3527, Aug. 18. 19 
165 and 166. Exceptionally large lock com; 
on French Atlantic seaboard; lock is closed 
both ends by sliding caissons 51.6 m wide. 1+ 
high, and 8.9 m thick; caissons are move 
and out of recesses by means of articular 
toothed racks, one of which is fixed on either 
it has already been used as a drydock for the 
liner Normandie 


Southampton’s 
ondon vol 


Lock at St Na 


Great Brrratxn. Southern Railway's South 
ampton Docks Extension and Worlds Lar 
Graving Dock Ry. Gaz., vol. 59, no. 4, | 
1933, pp. 130-139, supp. plates Brief histor 
and strategic importance of Southampton 
latest extensions include a new quay wal! 
ft in length, reclamation of mud flats to form 
docks and industrial dredging new d 
water channel, and construction of graving do 


sites 


Maintenance at Mouth 
Columbia, R. E. Hickson Military Engr ‘ 
25, no. 143, Sept.-Oct. 1933, pp. 411-414 Repa 
of old rock jetty at mouth of Columbia R 

constructing approach tramway 


ETTIES Jetty 


placing 


rock; specifications for stone; equipment a: 
methods; cost of work is $1,286,600 

Rock REMOVAL Rock Removal in Sa 
Francisco Bay, H. S. Pond Western Constru 


tion News and Hiechways Bidr., vol. 8, no. | 
July 1933, pp. 322-324 Method of removing 
subsurface rocks, dangerous to navigation, in the 
Port of San Francisco; Blossom Rock and Rincon 


Reef Rocks cleared to 40 ft Arch Rock hag 


Rocks No. 1 and 2, and Harding Rock cleared ¢ 

35 ft at mean low water; drill boat ired 

derrick barge; drilling and blasting; soundir 
Surpways. Les slipway de 650 tonne 

garages rayonnants, du port de péche de Lorient 

Génie Civil, vol. 103, no. 10, Sept. 2, 1933, py 

225 Design construction, equipment and 


operation of repair shipyard in the fishing port 
Lorient, France; fishing craft, up to t 
is pulled up an inclined plane on to a turnta 
44.8 m in diameter, from which it may be shunt 
to one of ten repair docks, ranged in circun 
ence around the turntable 


ROADS AND STREETS 


ARGENTINE Argentine Highway Program 
L. A. Brookover Military Engr., vol. 25, no 
143, Sept.-Oct. 1933, pp. 403-406. Outline of 
recently approved development program t 


spread over 15 years and to comprise about 18,000 
miles of highway. 


Caurrornta. California Adds 6,800 Miles to 


State Highway System Eng. News-Re 
111, no. 11, Sept. 14, 1933, p. 325. Statute 
places important county roads under state 


trol and provides direct aid to municipalities 
from state gasoline tax; allocation of funds for 
primary and secondary routes made more flexi 


CONCRETE Tests of Aggregate Interlock at 
Joints and Cracks, A. (¢ Benkelman 
News-Re vol. 111, no. 8, Aug. 24, 1933, pp 

2 Michigan concrete pavements under 
tests indicate general effectiveness of aggre 
interlock in transferring shear and value of 
forcement in increasing bond of cracks and 


CONSTRUCTION 
on Highway Excavating 
Contractors and Engr 
Aug. 1933, pp. 19-22 t 
excavating equipment dipper shovel | 
ance; skimmer performance ha 
rock; analyzing depths of cuts; interpret 
analysis; percentage of total roadway excay 
according to depth of cut 


Curves. Banking Highway Curves 
Potter Eng. News-Rec., vol. 111, no. 11 
14, 1933, p. 327 Discussion of the mover 
automotive vehicles around curves, wit® 
reference to incidence and severity of ac 


Influence of Depths « 
Costs, H. K. ¢ 

Monthly, vol. 27 

Study of 60 road 


of ts 


shovel 


at 


Let the Work START 


WATER WORKS IMPROVEMENTS 
are an INVESTMENT, not an expense 


Civit ENGINEERING for November 1933 


Millions of man days will 
save millions of relief dollars 


Replacements, enlargements and extensions of 
water mains are still urgently needed by nearly 
all of the 7853 publicly owned water supply 
systems in the United States. Most of this work 
is planned and ready to be started. 


Surveys indicate that to produce and trans- 
port the cast iron pipe now needed by water 
works systems would give a month’s work 
to a million men in the seven industries 
involved. 


It is estimated that 748 man daysare required 
to produce and transport 100 tons of cast iron 
pipe for water mains. This does not include 
local labor for excavation and installation. If 
hand labor is resorted to for maximum local 
employment, laying a mile of 6-inch pipe would 
average about 400 man days; a mile of 12-inch 
pipe about 600 man days; a mile of 24-inch 
pipe about 1100 man days. These are rough 
estimates under average conditions but the fig- 


ures serve to indicate the local labor involved. 

The cost to the community of water works 
construction is now lower than at any time in 
history. Under the provisions of the Recovery 
Act the Government may make a direct grant 
of up to thirty per cent of the cost of labor 
and materials, and lend the balance of the cost 
at a low interest rate. 

Here are millions of man hours ready to be 
thrown into the breach in the battle for Re- 
covery. Here is work to be done that needs to 
be done all over the country—work that re- 
sults in permanent improvements to an indis- 
pensable public service—work that represents 
millions of man hours, locally and elsewhere. 
Let the work start! 

For further information address The Cast 
Iron Pipe Research Association, Thomas F. 
Wolfe, Research Engineer, 309 Peoples Gas 
Building, Chicago, Hl. 
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sidiary of United States Stee! Corporation 


outhern Pacific R 


STEEL 


BARGES-TURNTABLES-FURNACES-TOWERS 
General Office: Pittsburgh, Pa. — Offices In The Larger Cities 


PACK COAST [xPORT DISTRIBUTOR, 
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| AMERICAN 
| SOCIETY OF 
\ 
\ENG NEERS/ 


A limited number of the manuals listed below, 
published by the Society, on subjects of particu- 
lar interest to the civil engineer, are available at 


the prices given: 


No. 2. Definitions of Terms Used in Sewer- 

age and Sewage Disposal Practice... .40 
No. 3. Lock Valves............. 
No 4. A Selected Bibliography on Construc- 

tion Methods and Plant......... 1.00 
No. 5. Charges and Method of Making 

Charges for Professional Services. 50 
No. 6. An Epitome of the Report on Charges 

and Method of Making Charges for 

Professional Services. ............ .50 
No 7. Government Services Available to 

Civil Engineers 50 

A discount of 50% from the above 


prices is allowed members of the Society. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 39th Street New York, N. Y. 
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INDUSTRIAL 


Armport Dratnace 


Toncan Culvert Manufacturers’ Associatior 


Ancuor Stor (Masonry 
Kalman Steel Corporatios 


ASPHALT 
Texas ( ompany 


Aspuact Pavine 
Texas Company 


AspuHattic Binpers 
Texas Company 


Bar Coates, Remnrorcine 
Kalman Steel Corporatior 


Baroes, STEEL 
American Bridge Company 


BiastinG Accessories 
E. I. du Pont de Nemours & Company 


Powpers 
E. I. du Pont de Nemours & Company 


BripGes 
American Bridge Company 
McClintic-Marshall Corporation 


Sreer 
American Bridge Company 
McClintic-Marshall Corporation 


( wLoRIpe, Catcium 
Texas Company 


Mix 
Texas Company 


Concrete RemnrorceMENT 
Kalman Steel Corporation 


CONTRACTORS 
Spencer, White and Prentis, Inc 


Cutverts, Cast Iron 
Cast Iron Pipe Research Association 


Cutverts, CorruGateD 
Toncan Culvert Manufacturers’ Associatior 


Dratns, Perroratep [Ron 
Toncan Culvert Manufacturers’ Association 


Drepoers, Hyprautic Sanp AND GRAVEL 
Ellicott Machine Corporation 


MAcHINERY 
Ellicott Machine Corporation 


Dust Cure 
Texas Company 


ENGINEERS 
Spencer, White and Prentis, Inc 


Expanpep 
Kalman Steel Corporation 


ExPLosives 
E. I. du Pont de Nemours & Company 


FLooRING 
Barrett Company 


Fioorino, Sreer 
Carnegie Steel Company 


Forms 
Kalman Steel Corporation 


FOUNDATIONS 
Spencer, White and Prentis, Inc 


Inserts, CONCRETE 
Kalman Steel Corporation 


Joints, Expansion Pavino 
Barrett Company 


Jomnts, Firter Pavino 
Barrett Company 
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ERIMENTAL Tests on Concrete Roads 
¢ and Constr. Eng vol. 28, no. 8, Aug 
pp. 461-465. Review of experimental 
1 on Harmondsworth experimental! road 
‘ Court-Esher road, and Deatherhead 
road; cores from concrete roads 


Cost Progressive Low-Cost Road Con 
n, A. J. Moynihan Pub. Works, vol. 64. 
ig. 1933, pp. 10 and 12 Review of 
methods available for low-cost improve- 
thousands of miles of existing stone and 
uighways in the United States; surface 
ents; mixed-in-place surfaces; pre-mixed 
seal coats 


rENANCE AND REPAIR Current Practice 
rfacing Old Pavements with Concrete 
nd Contract Re formerly Contract Rec.), 

no. 29 Iuly 19 1933, pp. 695-698 
of resurfacing projects; current practice 
rfacing design From report of Am 
Bidrs." Assn. Committee on Reinforced 
te Pavements 


RIALS CaLtctrum CHLORIDE Calcium 
as Binder on Sand-Clay and Gravel 
lL. L. Bateman im. City, vol. 48, no. 9, 


1933, pp. 41-44 Experience of Huron 
Michigan Delivered before Annual 


ence on Highway Eng 


Crossincs, Com 
rade Separation Project at Birmingham, 


ROAD 


k ige, vol. 95, no. 8, Aug. 19, 1933, pp 


Track elevation permits conversion of 
f Louisville and Nashville Railroad to 
el type; project includes the installation 
interlocking plant which controls move- 
yver crossing as well as 26 switches in 


nt trackage; map and profile of track 


ur 


n; particulars of construction and under- 


sipe IMPROVEMENT Engineering As- 
f Roadside, R. A. Ryves Surveyor, vol 
2170, Aug. 25, 1933, pp. 161 and 162 
of British practice as to trees and shrubs, 
i safety, footways, side ditches, and catch- 
tc hes 

Posts Concrete 


LIGHTING Lamp 


noua Surveyor, vol. 84, no. 2166, July 28. 


Description of hollow centrifugally 
nforced concrete lamp-post up to 13.25 ft 


ACE TREATMENT. Road Surface Dressing 

ments, A.C. Hughes. Surveyor, vol. 84, 
S, Aug. 11, 1933, p. 127 Vario modi fi- 
that have been adopted in connection 
rface dressing since that process came into 
ywwing the introduction of mechanically 
early difficulties tar vis- 
gritting materials; man versus machine; 
itumen 


| ehicles 


RAGE AND SEWAGE DISPOSAI 


Assessing for Storm Sewers 


Davis Pub. Works, vol. 64, no. 8, Aug 


p. 21 and 22. Review of methods of 
ng storm sewer assessments legal 
regarding benefits tangible special 
calculation of assessments; sufficiency 
irainage 


Modern Methods Employed in Sew- 
atment at Shanghai, W. Buchler Mun. 
n, vol. 4, no. 8, Aug. 1933, pp. 260-264. 

¢ improvement of system; 
iried on sand beds; pumps used for 
watering; concrete pipe made at munici- 


sewage 


PLANTS, Waste Ligvors. Toxicity of 
ven Effluents, B Southgate. Gas 
1. 99, mo. 2557, Aug. 5, 1933, p. 18 
n by A. Parker, of paper previously 
from various sources 


;RATION Sewage Disintegration Be- 
scharge Into Sea H. R Homewood 
r, vol. S4, no. 2167, Aug. 4, 1933, pp. 101 
- (discussion) p. 110. Description and 
f operation of mechanical! disintegrators 
1 at Bournemouth England 

sewage solids and prevent fouling of 
n the vicinity of sewer outfalls: costs 
ost. Mun. and County Engrs 


Achorutes Viaticus, G. 
yal Engr urnail, vol. 47, 
pp. 492-494, 1 supp. plate Cleaning 
sewage filter, at a smal! fraction of the 
mechanical cleaning, by inoculation of 
with insects known as achorutes 
having particular affinity for fungus 
for clogging bacterial filter beds 


RS, CLEANING 
i Ross 


Briratn. Sewage Disposal at Shef- 


\urve r, vol. 84, no. 2166, Tuly 28, 1933 


nd 04 Description of new Woodhouse 
f the City of Sheffield, for bio-aeration 
of sewage, costing £36,000 water 
m im aeration tank; sludge digestion 


RIAL WASTES Effects of Trade EMu- 
Sewage Purification, C. C Beedham 
vol. 54, no. 2164, July 14, 1933, pp. 41 
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and 42 Practice of the Sewage Department of 
Bradford, England Bradford sewage effluents 


treatment of wool-scouring effluents chemical! 
precipitations; sludge disposa pressing 

OREGON Willamette Valley Sanitary Pro 
gram Outlined in Report Eng. Ne Re vol 
111, mo. 11, Sept. 14, 1933, pp. 322 and 323 
Sewage-disposal plants for important Oregon area 
containing 64 per cent of state population out 


lined by engineering board as the first step in the 
coordinated public-works program 


Sewers, Desion Rainfall as Affecting Flow 
in Sewerage Systems, C. ( Judson Surveyor 
vol. 84, no. 2168, 2169, and 2170; Aug. 11, 1933 
pp. 119 and 120 Aug. 18, pp. 141-143 and 
Aug. 25, pp. 163-165 Discussion of prin 
rainfall factors urea of watershed; intensity of 
rainfall! time of concentration; area-time dia 
grams; methods of calculating run-off: author's 
method; possible economies 


OLUDGE Artificial Heating and Circulation of 
Digesting Sludge Surveyor, vol. 84. no 2164 
July 14, 1933, p. 39 English abstract of paper 
by Fracke, previously indexed from Gesundhe 
Ingenicur June 10, 1933 


TUNNELS LINING Uses S00-Sq Ft 
Clay Liners for Intercepting Sewer, G. E. Edger 
ton Brick and Cla , ol. 82, no 6, June 
1933, pp 201 and 202 
collect sewage formerly discharged into river 
along lowa shore of Lock and Dam No. 15 located 
in the Mississippi River, and discharge below 
dam many special shapes used; forms used 
setting of tile 


Intercepting sewer, to 


Untrep Sratres. Sewage Disposal Methods 
G. Fuller Surveyor, vol. 54. no. 2169, Aug 18 
1933 p 150 Abstract of paper previousiy 
indexed from Water Works and Sewerage, Fet 
1933 


Wi_minctTon, Der From Disposal by Dilu 
tion to Separate Sludge Digestion im. ¢ 
vol. 48, no. 9, Sept. 1933, pp. 45 and 46 De 
scription of firs: separate sludge-digestion sprin- 
kling-filter sewage treatment plant capable of 
handling wastes from population of 5,000 built 
by Wilmington, Del. 


STRUCTURAL ENGINEERING 


BRICK Interim Report on Bearing Pressures 


on Brickwork Structural Engr o ll (New 
Series), no. 9, Sept. 1933, pp. 379-385. Report 
of Masonry Sectional Committee on the effect of 


T 

providing one or more courses of blue bricks to 
carry reaction at bearing of steel beam on brick 
wall 

FLoors, DesIcn Strength of Flat-Arch Clay 
Tile Floor Construction, G. E. Large and ( I 
Morris Brick and Clay Rec., vol. 83, no. 3 
Sept. 1933, pp. 88 and 89 Abstract of paper 
previously indexed from Ohio State University 
Eng. Experiment Station Series—-Bul. no. 78 
July 1933 


Jotnts, Woopen. New Connectors Strengthen 
Wood Joints. Ry. Eng nd 
29, no. 6, June 1933, pp. 281-283 “imular des 
cription previously indexed from U.S. Dept. of 
Commerce—Nat. Committee om Wood Utiliza 
tion, 1933 


o 


RIVETED JorntTs Destcn Eccentrically 
Loaded Rivet Groups, W. G. Sutton Structural 
Enegr., vol New Series), no. 9, Sept. 193 pp 


366-369 Standard method of calculation use 
of standard types of connections 


WaLts, Brick Reinforced-Brick Walls Re- 
duce Steelwork, | B. Lent Eng News-Re 
vol. 111, no. 9, Aug. 31, 1933, pp. 257 and 25 
Functional shortcomings of pre-fabricated wall 
sheets; wall functions are analyzed and 
forced-brick walls shown to meet all requirements 
with the same degree of economy suggested 
design of reinforced-brick wal! 


TUNNELS 

Betcium Les tunnels pour véhicules et 
*létons sous |'Escaut A Anvers, P. Calfas. Génie 
Cie, vol. 103, nos. 5 and 6, July 29, 1933, pp 
101-107 and Aug. 5, 137-139. Paper on the 
construction of vehicular tunnels under the 
Scheldt River at Antwerp, Belgium, similar in 
content to several articles on the same subject 
indexed in Engineering Index of 1932 and 1933 


CONSTRUCTION Well-Managed runneling 
Methods Whip Low Contract Price Eng. News- 
Re vol. 111, no. 11, Sept. 14, 1933, pp. 310-314 


Quick methods of construction of 10.6-mile 
tunnel, 11 ft by 12 ft 9 in. in cross section, leading 
from the Quabbin Reservoir to the Boston 


construction pian 


Metropolitan aqueduct 
1; concrete production 


excavation; muck disposal 
lining operations 


Great BRITAIN New Jersey Tunnel and 
Improved Roadways, | 4 Brodie 
vol. 84, no. 2164, July 14, 1933, pp 


Report on the construction of an iron-lined t 
under the river Mersey at | interna! 
diameter of 44 ft; described in several previously 


iverpool 


1933 
indexed articles. feature f work: tunnel lining 
use of shield arriagewa ighting; ventilation 
improved arteria!) roadways “)-mule trunk high 
way Before Inst. Mun. and County Ener 
[APAN Tanna Tunne H. Clarke 
Far Rastern Ret ol. 29, no. 5, May 19 Pp 
204-220 Construction of railroad tunne 25.614 
ft long: detai of cross sections to accom 
one or two railroad tracks, geology of tunne! site 
combating floods, soft ground, and other trouble 
RAILROAD, LINTs 
nel Lined with Trapezoida 
Re 111, mo. 6, Aug If { 
163 Description of interlo rf 
new shape used in 4-ft drainag 
under Pennsy amia Railroad 
town, Pa blocks made on job in hydraulic pre 
having a capacity of 400 blocks per da shield 
design; tunnel driving; placing blocks 
Warer Surety Consre ION Constructior 
of Cobble Mountain Diversion Tunne H. H 
Hatch Ne England Haier Work ison 
Journal, vol. 47, no. 2, June 193 pp. 1 152 
Construction of pring 1, Ma waterwork 
and power supp t 1.550 ft lon aving 
-b hoe cross section 11 ft 6 in. high and I1 ft 
6 im. wide; driving tunne irilliing and she 
schedule for various tunne heading and he 
methods; methods of sinkin and raising 
liming and grouting tunne cost of grouwtin 
tunnel appurtenances, cost data 
WATER TREATMENT 
ANALYSIS Chioricde umd’ «=6Sulfate Rai 
Water, W. D. Collins and K. T. Williams indu 
and Eng. Chem 1. 25, no. 8 (Indu Edition 
Aug. 1933, pp. 944 and 045 Results of the 
study of over 200 samples of rain water fron 


several places in the ted States examined 


5 Survey, for chloride and sulfat 


(Cseological 


Bibliography 


30ULDER Crry, Ne Worst Water in West 
Made Fit to Drink, D. M. Forester Eng. Ne 
Re ol. 111, no. 10, Sept. 7, 1933, pp. 275-279 
rreatment of silt-laden Colorado River Water for 
builders of Boulder Dam, involving a tb 
problems of pre-sedimentation, aeration, softe 
ing recar nation hitering and hiorination 
lesert « idburst jusing turbs f 150,00 
conquer with lime and carbor ] ‘ a 
changes during softening proce r t 
tained at pre-sedimentation claritier recif 
tion of siudge« 
WATER WORKS ENGINEERING 

Boston Mass Progress on New Water 
Supply for Metropolitan Boston eu 
Rec., vol. 111, no. 11, Sept. 14, 19 pp. 308 and 
309 Development Metropolitan District 
Water Supply Comzaission neluding 24.6-mile 
aqueduct tunne liversi and tw ary 
earth dams with pneumatic-caisson orewalls 
project taps Ware and Swift rivers in centra 


Massachusetts 


DIsTRIBUTION Ks 
Storage Tank Operation ¢t r 
tions, E. I Tang he Ve 
no. 11, Sept. 14, 19 pp. 321 and 322 Rlevated 
tanks in Milwaukee oost pressur " 1m 
mer peak load rinkiine 
thereby saving installation of excessive pumping 
equipment 

Gate VALVES Maintenance of Gat 
in Boston, G. H. Finneran New ngland Water 

rR issn ur mal ol. 47, no. 2 une 1 
pp. 115-121 Practice of distribution stem 
Boston water work 6 000 
gate ranging 

Great ter Sur 
ply, G 
no. 422 1,19 ». I Description 
of sma works i from lerur i ur 
ces; h of water s — . 
showing tidal effects; time-lag betw rainfa 
and increased nderegr nd flow Befor South 
Wales Inst yrs 

HYDRANTS Hydrant Pressure and Flowage 
Tests at Portland, Maine R. Smith Vou 
England Water Work areal ol. 47 
no. 2, Jume 1933, pp. 107-110 Resu't f tests 
by specia om mittee f Ma Water 
Assn flushi mains w 
of hydrants ct 

ILLInors Vater Works Requires 
Emergency Measures ne \ 
Re ol. 111 g. 24, 19 { 225 and 
226 Experience of water work Streater 
during flood of Ma 1a mping station put 
out of service and reser with siver waher 
emergency chlorination measures prevent 
break of water orne illness 

OPERATION Operating Costs Reduc« 
Supplying Water to City of Windsor, Ont - Cc 
Storey ne smd Contre 4 former 
Contra Re vol. 47. no 6. Sept. 6. 19 pp 
Excerpts from Annua Report of 
Windsor, Ont water works er at 


pumping and meter 


account system services 


Civit ENGINEERING for November 1933 


Advertise 


Business will go forward. 
Plans will be drawn, and 
specifications written. The 
specified products will have 
the lead, when contracts are 
let. If you would share in 
the business stimulated by 
the rapidly progressing pro- 
gram for public works con- 
struction, advertise today— 


To the Leaders 


332 S. Michigan Ave. 
Chicago, Ill. 


Advertise agressively to the 
leaders—the men who will 
draw the plans, who will 
influence the specifications 
of materials and equipment, 
who will command the 
lion's share of the increased 
construction of the future. 

Advertise directly to these 
leaders through the one 
publication which caters ex- 


clusively to their interests— 


CIVIL 


ENGINEERING 


33 West 39th Street 
New York, N. Y. 


1957 S. Los Angeles St. 
Los Angeles, Calif. 
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American Bridge C ompany 
McClintic-Marshall Corporation 


Sreet, SrrucruraAL 
American Bridge Company 
Carnegie Steel Company 
McClintic-Marshal! Corporation 


Storm Sewers, CorruGatep [Ron 
Toncan Culvert Manufacturers’ Association 


TANKS 


Barrett Company 


TELEPHONE SERVICE 
American Telephone & Telegraph Company 


Towers, Sreer 
American Bridge Company 
McClintic-Marshall Corporation 


TURNTABLES 
American Bridge Company 


UNDERPINNING 

Spencer, White and Prentis, Inc. 
Waterproorine, AsPHALT 

Texas Company 
Woop Preservatives 

Barrett Company 

The Society reserves the privilege of re- 

jecting advertisements inconsistent with its 
ethical procedure. 


Alphabetical Index to Advertisers Shown on Page 14 
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Once Upon a Cime 


Adam fell an easy victim to Eve’s Sales Talk. The prod- 


uct, however, was badly misrepresented and proved to be 
an Abysmal Disappointment. Thus Sales Resistance was 
born, baffling Selling Forces even unto this day, aug- 
mented as they are by the Learned Men of all the Arts 
and Sciences (including Advertising). The Buying Public 
has the Grain of Salt habit, but not even half a grain of 
NaCl need be taken with the following statements about 
Carnegie Steel Sheet Piling. 

We've been selling piling since February 21, 1906. 
Our sections cover a range of weights and sizes that ex- 
perience has shown are suitable for your needs. Since 
1906 we've sold hundreds of thousands of tons of piling 
and have had a hand in the engineering details involved 
in its use. We'll be happy to share with you the knowl- 
edge we have gained. Very likely your problem fits in 
with one or a dozen we've already helped solve. 

We've been told our piling hand book is mighty fine 
and helpful. If you haven’t a copy, send for one. Al- 
though this advertisement begins with “Once Upon a 


Time;’ our desire to work with you is no Fairy Tale. 


CARNEGIE STEEL COMPANY 


Subsidiary of United States Steel Corporation 


PITTSBURGH, PA. 
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One of the largest ever built. 


The above dredge was designed, 
built, and delivered afloat— AMERICAN TELEPHONE AND Tr af 


AMERICAN TELEPHONE AND TELEGRAPH Com- 
PANY ? 


ready to go to work—by Ellicott. 


Ellicott dredges are designed by specialists. 
They cost no more to build, they cost far less Barrett CoMPANY ... . 4 
to operate. 


ELLICOTT SERVICE starts before you place the order, 
delivers the dredge complete ready to go to work, and 
continues as long as you own the dredge. 


May we have the privilege of telling you more about 
the interesting work we have done? 


ELLICOTT HYDRAU LIC DREDG ES Cast Iron Prez Researcn AssociaTION 9 


ANY TYPE - ANY SIZE - ANY SERVICE 


I. pu Pont pe Nemours & 5 a 


BALTIMORE. MaRYLAND U.S.A. 
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Exuticorr CorPORATION . 14 
KALMAN Street CORPORATION . Second Cover 
Newport News & Dry Dock 
. . . . « Third Cover 
Spencer, Waite & Prentis, INc. . . 
For Big Jobs or Small Texas Company Back Cover 
4 
Pretest Underpinning 
i ically ad d q 
is economically a apte Toncan Cutvert MANUPACTURERS ASSOCIA- 
the Wadsworth Athe >neumM in Hartt ord, Conn., TION 7 
48 Pretest Cylinders were installed under the 
Wilkinson Library and Morgan Memorial Buildings. 
Ihese cylinders, jacked through clay to firm bearing 
shale, Ww be encased in concrete to form the 


wa the new Avery Extension. 


FOUNDATIONS 


PRETEST UNDERPINNING 
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